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A MUCH-NEEDED DEVICE. 

The report of the New York-Boston, 
and return, reliability contest shows that 
the greatest number of stops of gasoline 
machines were those due to ignition 
troubles, and of these a large proportion 
were caused by fouling of spark plugs. 

It should not be such a difficult prob- 
lem to devise a spark plug, which would 
not be subject to this trouble, and we have 
no doubt that there are at this time en- 
tirely satisfactory plugs to be had. 

Our experience has been that the 
greater number of breakdowns or stops 
of automobiles are due to just such small 
causes as a foul spark plug or loose nut, 
and while these troubles are not serious, 
they are very annoying. The automo- 
bile manufacturers should profit by the 
experience of the early trolley roads and 
devote more attention to minor details of 
construction. It was not until this was 
done that the trolley car became a pat- 
tern of reliability. 


« 


MARCONID’S LATEST ACHIEVEMENT. 

When it was announced about a year 
ago that signals had been received by 
Mr. Marconi at St. Johns, Newfoundland, 
from Poldhu, England, the possibility of 
sending intelligent messages was at once 
admitted by the well-informed. 
seen that it was simply a matter of power, 


It was 


and that with the proper increase at the 
sending station, and under suitable at- 
mospheric conditions, messages could be 
received and sent across the ocean. It 
is, therefore, very gratifying to have these 
views confirmed within the short space of 
one year. 

On the twenty-first of last December 
Mr. Marconi announced that intelligent 
messages had been received at Cape 
Breton, Nova Scotia, from Poldhu, for 
some time past, and, moreover, that the 
station at Cape Breton had succeeded in 
sending messages which had been received 
at Poldhu. 
that messages in Italian had been sent 


A later press despatch states 


from this country and received in Eng- 
land without error, although the operators 
at that end of the line have no knowledge 
This demonstrates that the 
system can be operated reliably under the 


of Italian. 


conditions then obtaining. 

Aside from the old question of the com- 
mercial value ‘of this installation, Mr. 
Marconi is deserving of much praise for 
his continued effort and hard work. It can 
not be denied that this brilliant young 
Italian has, in a comparatively short 
time, accomplished results which are truly 
remarkable. The idea of sending mes- 
sages by the wireless system across the 
ocean is not new, but it is safe to say that 
very few scientific men or engineers ex- 
pected to see this accomplished so soon. 








There has been a gratifying response 
to the suggestion of forming local 
chapters of the American Institute of 
Electrical Engineers, but not yet equal to 
the warrant for such an action. 


1 


AN OPENING FOR YOUNG ENGINEERS. 

Our attention has recently been called 
to the fact, through a letter from a promi- 
nent patent attorney, that the patent 
office is in need of technical men as ex- 
This 
seems to be an excellent opportunity, 


aminers of patent applications. 


more especially for the younger members 
of the engineering profession. In order 
to obtain a position as examiner, it is 
necessary to pass certain civil service 
examinations, but this should be an easy 
matter for the graduates of any of our 
technical schools. Unfortunately, the de- 
mand has been so great and applicants so 
few that it has been necessary to lower 
the standard of requirement in order to 
obtain the requisite number of examiners. 
This condition of affairs would hardly 
continue if those capable of filling such 
positions could be brought to see the.ad- 
vantages of this class of work. 

The work at the patent office is not 
only very varied in character, but part of 
This is 
particularly true of the electrical section. 


it is, as well, strictly scientific. 


The examiner must become thoroughly 
drilled in theory, while the minute atten- 
tion required for the smallest details can 
not fail to give excellent training. There 
are as many different lines of work in the 
patent office as there are practical appli- 
cations, so that the examiner should be 
able to work along that line for which he 
Although the 
character of the work may not seem attrac- 


has a particular bent. 


tive to young men, as they generally are 
anxious to get out into what they call 
“practical work,” it is, nevertheless, true 
that the work of the patent office is, in 
a sense, the most practical kind. Here 
all the latest developments and improve- 
ments are brought and discussed critically, 
and the examiner must become thor- 
oughly familiar with all types and classes 
of apparatus used in the particular line 
of work in which he is engaged. Indeed, 
it would be hard to imagine a class of 








work which would give the young engi- 
neer a better preparation for the success- 
ful application of theory and processes 
than does that of the patent office. 

Another side of this subject to which 
attention may be called is the legal side; 
and should an examiner have an aptitude 
for this class of work, he is sure to be 
noticed before long. It has been the ex- 
perience of the patent office that young 
men of this kind are eagerly sought for 
by patent attorneys and the law depart- 
ments of the large electrical manufac- 
turers, who pay them well. The pay of 
the patent office examiners, however, is not 
unsatisfactory for young men, and dur- 
ing recent years advancement has been 
rapid because of the lack of competent 
men. 

On the other hand, the question of 
remuneration should be a minor one with 
the young man. He should look forward 
and aim at a high position. This can 
only be secured by continuing the train- 
ing which, although excellent, has only 
been started by the technical schools. 
Only in this way can he hope to attain 
the end sought. With this end in view, 
the advantages of patent office work are 
great, for not only, as pointed out above, 
is it an excellent training in itself, but 
the hours of work are such that outside 
study can be carried on effectively. 

It is hoped, both for the sake of the 
patent office, as well as for many prom- 
ising young men, that they may realize 
the value of the work done there and that 
there may be in the future no lack of 
capable applicants. The experience of 
many examiners has been that there is 
little difficulty, after becoming thor- 
oughly familiar with their work, in ob- 
taining well-paying positions, and there 
is no reason for believing that other 
young men may not be equally successful 
through the same means. 








ELECTRIC FERRYBOATS. 


Why has not some one tried equipping 
an electric ferryboat? This would seem 
to be an ideal way of propelling those 
boats which make but short runs and lie 
at the slip for practically half the time. 
It would be a simple matter to arrange 
contacts for automatically charging when 
at the wharf, and it certainly seems prob- 
able that, in addition to the other con- 
veniences, such boats would show a de- 
cided reduction in cost of operation, 
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RAILROAD CAR BRAKING. 

The paper on “Railroad Car Brak- 
ing,” presented by Mr. R. A. Parke at a 
recent meeting of the American Institute 
of Electrical Engineers, is a very welcome 
contribution to this most important sub- 
ject. Mr. Parke is recognized as a high 
authority on all matters pertaining to 
braking, and the thorough manner in 
which he handled the subject makes his 
paper doubly valuable. 

After a discussion of the importance of 
the problem, the author takes up the 
theory. Unfortunately, there is little re- 
liable data on braking, so that it is ex- 
tremely difficult to check satisfactorily 
the deductions arrived at from theoretical 
considerations. Certain facts, however, 
are well established, and these have a 
very important influence upon the proper 
method of operating railway cars. This 
is particularly true for city street rail- 
ways, where a fair average speed is de- 
manded and where stops are frequent. 
Attention is called to the fact that the 
importance of stopping quickly is second 
only to that of moving the cars. 

The problem of properly braking cars 
is far more intricate than is generally 
supposed. The coefficient of brake-shoe 
friction decreases with increased speeds, 
and at constant speed it decreases with 
the time that the surfaces are in contact. 
To effect a quick stop it is necessary to 
apply pressure to the brake shoes which 
is Just insufficient to cause skidding of the 
wheels. The more nearly this point can 
be reached without actual skidding, the 
more quickly will a car be brought to 
rest. But difficulty is encountered here 
because the increase of friction at the 
brake shoes, due to the decrease of speed, 
may cause the wheels to lock. In ordinary 
practice, therefore, it has been found 
necessary to apply only such pressures as 
will not cause skidding at any speed. This, 
of course, means that cars can not be 
stopped as quickly on an ordinary track 
as would be the case could a suitable 
varying pressure be applied to the brakes, 
this being greatest when first applied and 
decreasing with the decrease of the co- 
efficient of friction as the speed falls off. 

Another interesting point brought out 


in this paper is the effect of applying the 
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retarding force at the rail. Since the 
centre of gravity of the car is some diz- 
tance above the rail, the effect of the ap- 
plication of the brakes is to cause a 
tendency for the car to rotate. This is 
restricted by the trucks, but results in 
increasing the pressure upon the forward 
wheels and decreasing that on the rear 
wheels. This decrease, it is stated, is, 
under normal conditions, about fifteen 
per cent; and since it is essential to pre- 
vent skidding when stopping the car, the 
allowable pressure upon both wheels must 
be fifteen per cent less than it would be 
were this effect not present. Of course, 
if the cars ran but one way it would be 
possible to adjust the forward brakes for 
this difference and thereby secure more 
efficient action. 

In addition to the tendency to rotate, 
produced by the point of application of 
the retarding force, there is a further 
tendency to tilt the car, produced by the 
usual arrangements of brakes when the 
shoes are placed on the outside of the 
wheels. With this arrangement the for- 
ward shoe is dragged down, drawing with 
it the forward end of the truck, while the 
rear shoe is forced upward and with it 
the rear end of the truck. This dele- 
terious effect has been overcome very 
prettily by Mr. Parke by placing the brake 
shoes between the wheels. This position 
reverses the effects mentioned above and 
has the further advantage of enabling the 
pressure upon the forward brake shoe to 
be increased and that upon the rear shoe 
to be decreased, by proper design, so as to 
bring about the desirable change in press- 
ure upon the wheels when stopping the 
car. 

To secure the variable pressure upon 
the brake shoes which is necessary to give 
the maximum braking effect, a special 
tvpe of air-brake has been designed, and 
it is stated that stops from the higher 
speeds with this brake are thirty per cent 
shorter than possible when a constant 
pressure is applied to the brake shoes. 
It is claimed that the use of this brake 
will eliminate to a considerable extent 
the personal equation of the operator. 
The proper point at which to apply the 
brake, the initial force of application and 
each subsequent increase or reduction are 
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matters of personal judgment in most 
cases under ordinary conditions; and, to 
be safe, the engineer generally applies the 
brake sooner than is necessary, and then 
approaches the station at a diminished 
speed. With the new type of brake, and 
where definite speeds may be depended 
upon, the point at which the brakes 
should be applied may be designated by a 
signal post, enabling full speed to be 
maintained as long as possible, and there- 
by saving an appreciable ‘amount of time. 

The consideration of other methods of 
braking, in particular, the electric or 
magnetic brake, is very interesting. The 
ideal way of stopping an electric car 
would, of course, be to use the motors as 
generators, and throw back into the line 
a large part of the energy stored up in the 
momentum of the car. Unfortunately, 
we have not been able to do this as yet 
under ordinary operating conditions. The 
motors may, however, be used as gener- 
ators, and dissipate the stored-up energy 
in heating rheostats; but this method has 
some disadvantages—in fact, it either 
calls for larger motors or causes them to 
This 
system does not do away with the neces- 


operate at a higher temperature. 


sity of some form of mechanical brake, 
which can be used, in case of a disable- 
ment of the motors, and to hold the car 
on grades. An interesting development 
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of this method of braking may be men- 
tioned, in which the energy which is usu- 
ally dissipated at the brake shoes is, in 
this system, converted into heat in 
specially designed rheostats, and is used 
for heating the cars in cold weather. The 
energy wasted in the starting rheostats is 
not inconsiderable, but in few cases would 
be sufficient to heat the cars properly. 
However, by using the rheostats both for 
starting and for stopping, sufficient heat 
is developed to maintain any car at a 
comfortable temperature. 

Some engineers have sought to secure a 
better braking effect by using track 
brakes, but this is shown to be ineffective 
because the application of a mechanical 
track brake must be at the expense of 
pressure upon the wheels, rendering the 
wheel brake less effective. It is thought 
that the friction between the track brake 
and the rail is less than that between the 
brake shoe and the wheel, so that prac- 
tically the track brake would be less ef- 
fective. These objections, however, do 
not apply to a magnetic track brake, and 
a very ingenious arrangement of such a 
brake is described in this paper. The 
magnetic brake does not replace the wheel 
brakes, but supplements them, and, in 
addition, supplies the braking force. The 
magnetic brake is suspended from suit- 


able hangers attached to the wheel brakes. 


When excited, it is drawn down to the 
rail and, by. the motion of the car, is 
foreed backward. This applies both wheel 
brakes; and the parts can be so designed 
With 
this system the need of cross-rods, brake 


as to secure the maximum effect. 


beams, etc., which in many cases have 
prohibited the use of the inside brakes, is 
done away with. By exciting this track 
brake from the motors, all danger of 
skidding is prevented, as the braking 
force is removed as soon as the wheels 
cease to revolve. 

This method of braking is very pretty. 
We have, first, the retardation due to the 
friction of the magnetic brake upon the 
rail. This in no way diminishes the press- 
ure upon the wheels, so that the wheel 
brakes which are applied by the track 
brake can be as effective as if applied 
mechanically. We have, moreover, the 
retardation due to the back torque of the 
motors when operated as generators. 

It would seem hard to improve upon this 
system except by using the motors them- 
selves for braking, as indicated above. 


The author states that the efficiency of the 
magnetic brake, under various conditions 
of service, far exceeds that of any other 
system for the retardation of trains; and 
as this system can be combined with the 
heating system of the car, it will doubtless 
be given a thorough trial by many electric 
roads. 








ELECTRICAL [MINING NOTES. 
SYDNEY F. WALKER. 


WHERE ELECTRICITY COMES IN TO SAVE 
MONEY IN MINING WORK. 


Two instances have recently come under 
the writer’s notice in this country where, 
though electricity was not the actual 
source of economy, it enabled economies 
to be realized that would otherwise not 
have been practicable. In the first case, 
the South Durham Colliery Company 
has two collieries, situated about half a 
mile apart. One of them had been used 
for some time for pumping water only, 
the seams which had been previously 
worked at that colliery having been 
worked out owing to a fault. The shaft 
was a very small one, and there was no 
room in it for cages as well as pumping 
gear. Some months since the company 


sunk to another seam at this colliery and 
wished to draw coal again from it, but 


were confronted with the difficulty that 
the shaft was already used for pumping, 
and the plant left no room. The pump 
in use at the time was an old Cornish 
pump. There were four courses open to 
them. They could enlarge the shaft, 
they could ‘put down steam plant and 
carry steam down the pit to the pumps 
underground; they could put down com- 
pressed air plant, carrying the com- 
pressed air down the pit, to drive the 
pumps, and they could put down an elec- 
trical plant to do the pumping. The 
electrical plant won the day for the fol- 
lowing reason: At the other pit there 
were coke ovens, whose gases were used 
to fire the boilers, and there was sufficient 
gas coming away from the ovens to do all 
that was required at the colliery, and to 
provide power for pumping at the other 
colliery. If the coke oven gases could be 
used the power would be obtained for 
nothing, so far as fuel was concerned. 


And this plan was adopted. At the Harry 
pit, where the coke ovens were situated, a 
compound engine was put down capable 
of furnishing 440 indicated horse-power 
with 100 pounds of steam, and it was 
arranged to drive a six-pole, continuous- 
current dynamo, whose output was 400 
amperes at 550 volts. The generator was 
compound wound, and it was arranged to 
compound up to fifty volts between no 
load and full load. Naked cables were 
carried on poles by the side of the com- 
pany’s private railway connecting the 
collieries to the John Henry pit where the 
pumping was to be done, and they were 
there connected to insulated cables going 
down the pit to the pump house. Two 
three-throw ram pumps were provided, 
each having rams eleven inches diameter 
by eighteen-inch stroke and capable of 
throwing 500 gallons of water a height 
of 400 feet driven by two four-pole 
motors. The result has been completely 








+ 


satisfactory. The work of the pumps is 
accomplished by one boiler, thirty feet by 
seven feet, and the shaft and boilers at 
the other pit are left free for winding. 
The manager reckons that a saving of 
three tons of coal per day has been ef- 
fected, or, say, 1,100 tons per annum, 
which is equivalent to increasing the 
output by that quantity. It should be 
pointed out, however, that the office of 
the electrical plant was that of dis- 
tributor, and that the economy lay in the 
ability to make use of the cheap source 
of power by the aid of electricity. It 
could not have been used for the purpose 
bv any other means. The work was car- 
ried out by Ernest Scott & Mountain. 


AN ELECTRICALLY DRIVEN FAN ON TOP OF 
A HILL, A MILE AWAY. 


This was another case in which con- 
siderable economies were realized by the 
aid of electricity as a distributor. In this 
case, Miestenan’s colliery, in Northum- 
berland, found it necessary to put up a 
fan on top of a hill. The colliery con- 
sists of a level, as it is called in this 
country, a drift as it is sometimes called. 
It runs into the side of the hill, and the 
ventilation is secured by a shaft sunk at 
the top of the hill meeting the level. 
Ventilation had been done up to very re- 
cently by a furnace at the bottom of the 
shaft. This is the plan which was com- 
mon all over the counties of Durham and 
Northumberland, but is. rapidly being 
displaced by fan ventilation. In this 
case the management thought it wise to 
put up a fan, and the question arose how 
was it to be driven. There was no power 
nearer than the mouth of the level, where 
the colliery works were situated. There 
were also coke ovens there, whose gazes 
were used for raising steam from the 
boilers. The cost would have been con- 
siderable to erect boilers and engines on 
the hill, besides which the attendance 
would have been a considerable item. As 
in the other case the problem was solved 
by the aid of electricity, but in this case 
three-phase plant was employed. A three- 
phase generator of 150 horse-power has 
been fixed near the mouth of the level 
where the boilers are situated, driven by a 
simple double-cylinder engine, the cur- 
rents being generated at 550 volts and 
forty periods per second. The currents 
are taken up the hill, by the side of the 
company’s railway, by means of naked 
wires, six of them carried on poles to a 
house which has been erected alongside 
the shaft at the top of the hill. In this 
house, which looks more like a workman’s 
cottage than an engine house, is located 
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the fan itself, one of Capelle’s seven feet 
in diameter by eight feet wide, with five 
feet diameter inlet ring, capable of de- 
livering 140,000 cubic feet of air per min- 
ute at one and one-half-inch water gauge, 
and the three-phase motor which drives 
it and its starting slot. The water gauge 
measures the pressure at which the air is 
being driven or sucked through the shaft 
and workings. Close to the fan house a 
workman’s cottage has been built in which 
the man who looks after the fan lives. 
It has not been found necessary for him 
to be in constant attendance. In fact he 
does other work as well, looking at the fair 
plant at stated times, or when called upon 
to do so. This plant has also given com- 
plete satisfaction, and again instances the 
great utility of electricity as a distributor. 
The generating plant also furnishes cur- 
rent for lighting the offices, board school, 
chapel and workmen’s cottages, and it ex- 
tends for a mile from the generating sta- 
tion. A village about half a mile from the 
fan house has its streets also lighted from 
the same cables which supply the fan, 
the lights in the village being turned 
on and off by means of a time switch 
fixed in the fan house. It may be men- 
tioned that the tendency is growing very 
rapidly in the United Kingdom, where an 
electrical plant exists at the colliery, and 
there are few collieries of any note where 
one is not running to light all the public 
buildings connected with the colliery 
village as well as the roads. This latter, 
in particular, is a great boon, as up to 
very recently the roads in the neighbor- 
hood of collieries have been absolutely in 
darkness except when the moon shines, 
and many accidents have resulted from it. 


A TYPICAL YORKSHIRE INSTALLATION. 


The men belonging to the Denaby and 
Cadeby Main collieries, in Yorkshire, 
have been on strike for some little time, 
owing to some dispute with the manage- 
ment. A typical installation of three- 
phase plant which was laid out at Cadeby 
Main a short time since may be of in- 
terest. It is so typical, not of electrical 
methods, as seen in this country, but of 
the best Yorkshire methods. The plant 
is laid down for haulage, to drive several 
endless wire ropes. Previous to the 
adoption of electric driving the haulage 
had been driven by steam engines, and be- 
fore putting down the plant the matter of 
condensation of the steam tested in a very 
practical manner. The steam pipe feed- 
ing the hauling engines was plugged up at 
the hauling engine house and a steam 
gauge fixed there. Two boilers were told 
off to do nothing but keep the steam 
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pressure constant at the gauge in the 
haulage engine house: It took two boilers 
to do it. Then the plant was laid down. 
Two sets of high-speed engines were con- 
nected to two three-phase generators fur- 
nishing current at 550 volts and forty 
periods. Two sets of cables were taken 
down the shaft and right to the engine 
house. Two three-phase motors with sep- 
arate starting and other accessories were 
fixed in the haulage engine house con- 
nected to two first-motion shafts, and the 
whole arranged: to be interchangeable. 
Thus arrangements were made at the 
switchboard to connect either generator to 
either set of cables, or both generators to 
one set of cables, or to the two sets of 
cables, in parallel. At the hauling en- 
gine house, either motor can be connected 
to either set of cables, and both can be 
used together to work the haulage plant, 
or separately, as required by the load. It 
will be seen that it is almost impossible, 
with reasonable care in attendance, for a 
stoppage to occur from the breakdown of 
the electrical plant. 

The whole apparatus -is also arranged 
well above the power that it is likely to 
be called upon to exert. This is one of 
the most important factors, in the writer’s - 
opinion, in mining work, upon which con- 
tinuous working of the plant depends. A 
mine is not like an electricity supply sta- 
tion, though it often now has a fairly 
large supply station among its other plant. 
All apparatus at a mine has to stand 
rough usage to such ‘an extent, even in 
the very best arranged mines, that a large 
margin of power is absolutely necessary 
for continuous working. The plant re- 
ferred to has been eminently successful 
up to the time of the strike. The two 
boilers which were fully employed in gen- 
erating sufficient steam to make good that 
lost by condensation, now do the whole 
of the haulage, and do it easily. 

London, December 20. , 

- 
Holiday Greetings. 

Among the season’s greetings received 
at the offices of the ELEcTRICAL REVIEW 
are those from Mr. Charles J. Glidden, 
Mr. O. W. Ruggles, Mr. George H. 
Daniels, Mr. F. Z. Maguire (of London), 
Mr. A. M. Young, Mr. H. D. Lyman, Mr. 
George A. McKinlock, Mr. Joseph How- 


ard, Jr., Mr. A. Webster (of London), 
Mr. G. G. Luthy, Mr. W. R. Mason, Mr. 
F. G. Bolles, Mr. W. L. Candee, Mr. 
F. S. Terry, Mr. Mellville E. Stone, Pro- 
fessor W. E. Goldsborough, Mr. Charles 
S. Gleed, Mr. J. G. Slonecker, Mr. W. O. 
Garrison, Dr. Louis Bell, Mr. J. W. 
Marsh, Mr. J. B. Cahoon, Professor 
R. B. Owens, Professor R. S. Hutton 
(Owens College, London), and Professor 
J. B. C. Kershaw (London). 
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HIGH TEMPERATURE ELECTROCHEM- 
ISTRY—NOTES ON EXPERIMENTAL 
—— ELECTRIC FUR- 

A 


BY R. S. HUTTON AND J. E. PETAVEL. 


Tungsten and ferro-tungsten, which 
have been used for a _ considerable 
time for manufacturing _ self-harden- 
ing and high-speed tool steel, can also 
be most satisfactorily manufactured in 
the electric furnace, and this product 
has considerable advantage in that it is 
in a compact fused form, and is thus less 
liable to oxidation in the process of add- 
ing to the steel. One of the most impor- 
tant of these alloys is ferrosilicon, the 
manufacture of which has been taken up 
in several of the. factories in which cal- 
cium carbide can be no longer produced 
with sufficient economy. The grade varies 
considerably, from fifteen per cent up to 
eighty-five per cent. The chief applica- 
tion of ferrosilicon is in the casting of 
iron and steel, where it plays the impor- 
tant role of deoxidizer, thus getting rid 
of blowholes, and, at the same time, ow- 
ing to the high heat of combustion, ren- 
ders the metal more fluid for casting. 

As to copper silicon, this has been pre- 
pared for a long time in the furnace of 
Cowles, and has found considerable appli- 
cation as a deoxidizer, and for increasing 
the tensile strength in copper and brass 
castings. There seems every indication 
that silicon itself will soon displace its 
alloys for some of the more important 
work. It is now prepared in consider- 
able quantities by the method of Scheid.1 
Among the rarer metals which have not, 
as yet, received any wide technical appli- 
cation we may mention ferrotitanium 
and ferrovanadium. Owing to recent 
work these metals have been shown to 
have considerable technical value in the 
steel industry, and the difficulties con- 
nected with their manufacture have been 
largely overcome. According to Rossi, 
the addition of titanium to pig-iron of 
whatever quality produces a considerable 
increase both in tensile and transverse 
strength.2 A similar but less marked 
effect is produced on steel. It is evident 
that when dealing with raw material of 
such high value as is the case with some 
of these rarer metals, it is very necessary 
to have.an electric furnace in which the 
process can be kept well under control, 
and in which the loss of material can be 
minimized as much as possible; this re- 
sult has been achieved by using a prop- 
erly closed furnace. The development of 


1 Scheid, Eng. Patent No. 18,659 of 1899. 


2 Rossi, Mineral Industry, vol. 9, 715, 1900; Gold- 
schmidt, Zeitschr. fiir angew. Chemie Heft 28, 1 1902, 
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the industry of the rarer metals has been 
most materially assisted by the beautiful 
discovery of Dr. H. Goldschmidt, in 
which the metallic oxides are reduced by 
finely divided aluminum; the process is 
worked at Essen, by the Allgemeine 
Thermit Gesellschaft. This method, at 
first sight, possesses advantages over the 
direct electric furnace treatment, since 
metals with very low carbon content can 
be easily prepared ; but the refining of the 
metals in the electric furnace is by no 
means impossible of accomplishment,1 
and will doubtless come more into gen- 
eral use and be further worked out as the 
industry increases. On the other hand, 
the Goldschmidt method is so indirect— 
aluminum, itself an expensive electric 
furnace product, being used—that, pro- 
vided a sufficient demand for any given 
metal exists, no trouble should be found 
in overcoming the few difficulties which 
remain for preparing a sufficiently pure 
material by a much more economical and 
more direct method. 

Carborundum—This industry, although 
by no means to be compared with calcium 
carbide so far as power is concerned, is 
of considerable importance and illustrates 
a type of furnace which is finding many 
other applications. 

The industry has increased very rap- 
idly, for, whereas, in 1893 six and three- 
quarter tons were manufactured, in 1901 
1,690 tons were produced, and the power 
in use has just been increased (Septem- 
ber, 1902) from 2,000 horse-power to 
3,000 horse-power, thus raising the out- 
put of some 2,690 tons. The manufac- 
ture of carborundum has often been de- 
seribed.2, The raw materials, which are 
heated together, consist of coke and sand ; 
a small percentage of sawdust and salt 
is added, the one to ensure the porosity of 
the charge, the other to act as a flux. 
Carborundum, as is well known, has 
found large use as an abrasive, but of still 
more interest is its recent application in 
the steel industry, replacing to a con- 
siderable extent ferrosilicon. The impor- 
tance of this development may be judged 
by the fact that the present consump- 
tion of carborundum for this purpose 
alone is seventy-five tons per month. 
Still more promise is shown by the pro- 
posed use of this substance for making 
highly refractory materials. In this con- 
nection the discovery of Fitzgerald of 
“recrystallized” carborundum, which is 
prepared by agglomerating the finely 
divided material and reheating in the 


1Moissan, Refining Chromium, Le Four Electrique, 
a gee also Chemical Trade Journal, vol. 30, p. 453, 





2 Kohn, Jour. Soc. Chem. Industry, vol. 16, p. 868, 1897. 
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electric furnace, should be noted, as also 
that of Tone for using for similar pur- 
poses the “amorphous” variety, which 
always forms a considerable portion of 
the product. Each of the carborundum 
furnaces in use at Niagara employs 1,000 
horse-power, the voltage starting at 200, 
and falling to eighty as the furnace heats 
up; the units are kept working at full 
power, the voltage being varied according 
to the progress of the reaction. 

As is well known, the power is dis- 
tributed by the Niagara Falls Power 
Company on the constant-pressure sys- 
tem, and it is therefore necessary to have 
some means by which this variation in the 
resistance of the furnace can be coped 
with. The two principal ways in which 
this can be accomplished are to change 
the ratio of the transformer, or to add in 
another small transformer which can be 
used as a booster ; in either case it is neces- 
sary to deal with the primary, as the sec- 
ondary connection for such large currents 
can not easily be manipulated. Fig. 10 
shows two of the most satisfactory ways 
of connecting for this purpose.* 

Artificial Graphite?—It was during 
the development of the carborundum 
industry that Acheson’s attention was 
drawn to the formation of graphite in his 
resistance furnace, a discovery which has 
since been applied on a large scale. 
Artificial graphite had been known since 
the work of Despretz, in 1849, and from 
a commercial point of view had been pro- 
duced by the Girard and Street process, 
which consists in passing the amorphous 
carbon through the electric are. The 
Acheson process, however, is capable of 
dealing with the material in larger bulk 
and gives a pure graphite, containing as 
little as one-tenth per cent of ash. At 
first the work was limited to graphitizing 
articles of agglomerated amorphous car- 
bon. Such graphite electrodes are quite 
indispensable for the success of many of 
the aqueous electrolytic processes, both 
on account of their more compact nature 
and of their greater stability.* 

It is generally considered that the 
presence of small quantities of metallic 
oxides is indispensable for the graphiti- 
zation of amorphous carbon; in fact 
Acheson has found that pure carbon sub- 
mitted to the highest temperatures of his 


1 Peck, Electrochemical Industry, vol. 1, p. 5, 1902. 

2Despretz, Comptes Rendus, vol. 29, p. 709, 1849; Ber- 
thelot, Ann. de Chim. et de Figs Or), vol. 19, p. 392; H. 
Moissan, Le Four Electri PP. ae Girard and 
Street, Eng. Patent sae 1s 346 of 1893, 





German Patent 
No. 78,926 of 1893: Stree’ , Soc. Intern. des Electricians, 
see Electricians, vol. s . 542, 1895; E. G. Acheson, 


1896; F. A. G. Fitzgerald, 
ry, vol. 20, p. 443, 1901; also 
, December 11, at 


U. 8. A. Patent No. 568, 
Journal Soc. Chem. Ind 
Journal of Franklin Institu 
chers, Zeitschr. fiir Elektrochemie, vol. 3, p. 393, 

3Sprésser, Zeitschr. fiir Elektrochemie, vol. 7, p. 97 
ete., 1901; Pérster, Zeitschr. fiir Elektrochemie vol. Hi 
p. 148, 1902. 








6 


furnace remains untransformed. He has 
recently discovered, however, that there 
is no need for an intimate mixture of the 
carbon and metallic oxide, since the re- 
action can take place by a kind of cemen- 
tation process if the two are roughly 
mixed together, the metal vapor. easily 
permeating the material. The action ap- 
pears to be a catalytic one, caused by the 
progressive formation and dissociation of 
metallic carbides, the presence of a small 
percentage of impurity thus being used 
time after time in the reaction. Girard 
and Street already, in 1895, pointed out 
we part played by the metallic oxides in 
this reaction; they obtained, moreover, a 
fairly complete transformation of the 
amorphous carbon into graphite. Moissan, 
who has minutely studied the formation 
of graphite, has found that its properties 
vary largely according to the methods 
of production; but the question is by no 
means exhausted, and it seems probable, 
since the requirements vary from case to 
case, that a careful study of the influence 
of individual impurities upon the graph- 
ite produced may lead to the preparation 
of electrodes still more suited for any 
particular electrolysis than those at pres- 
ent manufactured. More recently this 
method has been applied to the direct 
graphitization of anthracite coals, with 
the production of a granular graphite, 
possessing very valuable properties for 
lubricating and similar purposes. Fig. 
11 gives section of the furnaces used for 
graphitizing electrodes. So as to increase 
the resistance of the furnace and reduce 
the intensity of current necessary, the 
electrodes are laid transversely and are 
surrounded by a mixture of coke and car- 
borundum. On the other hand, the re- 
sistance of the anthracite being initially 
high, a small core of carbon is inserted. 
The resistance of the furnace falls with 
the progress of the reaction, but is, of 
course, lower than in a carborundum fur- 
nace; the system of regulation is similar. 
The transformers first installed gave up 
to 37,000 amperes at between thirty and 
fifteen volts on their secondary circuit, 
the leads being properly interlaced to 
bring up the power-factor to a maximum. 
The frequency used at Niagara is as low 
as twenty-five cycles; it is probable, how- 
ever, that in installing a generatiny plant 
solely for such chemical work, an even 
lower frequency would be preferred. By 
the graphitizing process the conductivity 
is increased some fourfold; the density is 
also changed, rising from 1.5 to 1.9 that 
of amorphous carbon, to 2.1 to 2.5 that 
of graphite. Apart from the question of 
conductivity an important advantage of 
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graphite is the ease with which it can be 
machined. It can be cut and planed with 
ordinary wood tools, and screwed without 
any difficultv. The American production 
starting with 162,382 pounds in 1897, 
has increased to 2,500,000 pounds in 
1901, about half this being in the form of 
electrodes. One thousand horse-power are 
employed in this manufacture, a number 
of furnaces being in use, each one in turn 
taking the full power; the change over 
can be made in a few minutes. 

We now pass to the consideration of 
aluminum, zinc, sodium, caustic soda, 
etc., which are primarily electrolytic 
processes, the heating effect of the cur- 
rent, though used to keep the cell in the 
molten condition, being of secondary im- 
portance. The electrolytic bath could, of 
course, in all cases be easily and more 
cheaply kept molten by means of an ordi- 
nary furnace, but these electrolytes are 
generally so corrosive in their action that 
the wear and tear on the crucible would 
make such a process unworkable. The 
electrolyte when fused by the current 
itself usually remains solid around the 
walls of the furnace, and thus forms a 
protective layer. 

Aluminum!—Since 1889 the only two 
processes in actual use for preparing this 
metal are those of Héroult and Hall, the 
former being confined to Europe, the 
latter to America. These two methods, 
the chemical and electrical nature of 
which seem to differ very little at the 
present time, consist essentially in the 
electrolysis of fused cryolite to which 
Al,O,; is added as the separation of 
aluminum proceeds. 

The type of furnace used in either case 
is a carbon-lined crucible forming one 
electrode, the other being made up of a 
number of separate carbon rods. The 
differences between the two methods are 
essentially mechanical in nature; it is not 
easy to obtain any detailed information, 
as no doubt the success of the process de- 
pends in each case upon the perfection 
with which some of the inherent diffi- 
culties have been overcome. The Hall 
process is worked by the Pittsburg Re- 
duction Company, which has the largest 
output of this metal. At Niagara Falla, 
in the two works, 10,000 horse-power is 
used; at Shawinigan Falls some -5,000 
horse-power, while at Massena, N. Y., a 
new plant is being erected for 12,000 
horse-power. The cells in use consist of 





1 Wallace, Journal Soc. Chem. Industry, vol. 17 p. 318, 
1898 ; Becker, Manuel d’El ctrochemie, Paris, p 175, 1898: 
Mineral Industry. p 14, 1892: Chandler. Journal Soc. 
Chem. Industry, vol. 19, p. 609, 1900 ; W. Murray 9 ae 
———— Institution of hleetric U Engineers, vol. vad 
400, Haber. Zeitschr. fiir angew. Chemie, p. 
190i ; ig FR Electro-Chemical Industry, vol. 1,p a 
1902. 
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thickly carbon-lined cast-iron pots six 
feet long by three feet wide by ten inches 
deep; these form the cathode in which 
the metal is collected. The anodes are 
some forty in number, and each carries 
about 250 amperes, the electromotive 
force being five volts; thus some sixty-five 
horse-power is absorbed in each cell, a 
number of the cells being connected in 
series. 

So far as the actual electrolysis is con- 
cerned, the recent scientific work of 
Haber! is of interest; he has been able 
to explain the conditions necessary for 
satisfactory working. One of the most 
important factors in the expense of man- 
ufacture is the cost of purifying the 
bauxite, which is an hydrated oxide of 
aluminum, containing always a consider- 
able percentage of silica, iron oxide and 
titanic acid. The process most generally in 
use at the present time is that of Bayer, 
which is purely chemical in nature. 

A method recently invented by Hall pro- 
poses the purification of the bauxite in an 
electric arc furnace, by heating the mineral 
in contact with sufficient carbon or other 
reducing material to remove the impuri- 
ties, and leave the oxide in a fused state. 
The oxide after cooling is removed, and 
is a grey friable material easily soluble 
in the cryolite; it is considered that this 
may considerably cheapen the manufac- 
ture. The total output of aluminum can 
be gleaned only from very insufficient: 
data, the companies refusing to give of- 
ficial statistics ; however, it is said to have 
been approximately 7,500 tons for 1901. 
The yield usually obtained is about one 
pound of aluminum per twelve horse- 
power-hours. 

Sodium—This metal has for long been 
produced by the Castner process,? which 
is carried out at Runcorn, Niagara, in 
Germany and France, and consists in elec- 
trolyzing fused caustic soda, the metal 
being lighter than the electrolyte rises to 
the top and is removed from time to time. 
The construction of the cell is of some 
interest, since by an ingenious arrange- 
ment of the anode and cathode a high 
current efficiency is obtained. The im- 
portant consideration seems to be the 
exact regulation of the temperature, since 
at already twenty degrees above the melt- 
ing point the recombination of the 
separating sodium is said to be so active 
that no metal comes to the surface. 
Several descriptions of the technical 





1 Haber and Geipert, Zeitschr. fiir Electrochemie, vol. 8, 
607, 1902. 
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process have been given, and the current 
efficiency stated to be seventy to ninety 
per cent. At Niagara some 120 cells, 
each taking 1,200 amperes at five volts, 
are in use. 

A careful study of this electrolysis has 
recently been made by Le Blane and 
Brode,t who prove that the primary 
products are sodium at the cathode and 
oxygen and water at the anode; 
they do not seem, however, to have 


carried out many experiments at 
the lower temperatures, but state 
that the water remaining in the 


fused substance reacts with the sodium 
produced at the cathode, thus lower- 
ing the efficiency to fifty per cent, 
which is considerably below that quoted 
for the technical process. Sodium has 
also been produced by the Darling? 
process, in which the fused nitrate is elec- 


trolyzed in cast-iron vessels provided with. 


a thick diaphragm of magnesia and 
cement, with the production of nitric 
acid at the anode, and metallic sodium 
at the cathode. Each cell takes 400 am- 
peres, but the voltage is as high as fifteen 
volts. 

Caustic Soda—The problem of the elec- 
trolytic production of caustic alkalies and 
chlorine has for long been an important 
one, and has already met with a large 
amount of success, the Griesheim-Elek- 
tron, Castner-Kellner, and Hargreaves- 
Bird processes being among those which 
are worked on a large scale; all these, 
however, deal with aqueous solutions, and 
we are therefore not concerned with them 
here. The direct treatment of fused salt 
offers considerable theoretical advantage, 
and several processes have been proposed, 
and among these we may mention the 
methods of Vautin, Hulin and Acker,’ 
all of which employ fused lead as a 
cathode to the sodium. The latter has 
been working since December, 1900, at 
Niagara Falls, with very satisfactory re- 
sults, using some 3,250 horse-power. The 
entire success depends on rapidly remov- 
ing the sodium alloy as formed, since its 
diffusion into the mass of lead takes place 
only very slowly, and the richer alloys are 
unstable in presence of the fused salt. 
Acker has produced this rapid circulation 
by employing a steam injector which 
causes the lead to flow rapidly past the 
anodes, and at the same time oxidizes out 
the sodium, producing directly anhydrous 
fused NaOH. The temperature at which 

1 Le Blanc and Brode, Zeitschr. fiir Elektrochemie, vol. 


8; pp. 697-707, 717-729, 1% 2. 
‘ Po aa it Journ. Franklin Instit., vol. 153, pp. 65-67, 
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the steam and lead alloy comes in 
contact is already high, but is still 
further raised by the heat of com- 
bination of the sodium, and thus, of 
course, any excess of steam passes off 
without combining with the caustic soda. 
The circulation’ is so good that the lead 
alloy in the cell does not average above 
four per cent Na. The chlorine is drawn 
out by a fan and used for producing 
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Fic. 10.—REGULATING TRANSFORMERS FOR 
ELECTROCHEMICAL WORK. 


A shows the first method which consists in altering 
the transfcrming ratio by cutting out a certain number 
of the primary turns. As connected the electromotive 
force of the secondary circuit would be a maximum, to 
reduce it the switch B is closed and A is opened, C 
closed and B in turn opened, each successive operation 
diminishing the electromotive force by a fixed amount, 
the regulation being thus carried out without breaking 
the current. 

B represents a second method which consists in usin 
a boosting transformer. The current of the primary 0: 
the booster is adjusted according to the volts required 
inthe secondary. In the diagram this is achieved by 
connecting it with a certain number of turns of an auto- 
transformer placed across the mains. 


bleaching powder. The cells, which are 
arranged in pairs, one on each side of a 
central flue, are cast-iron tanks with 
linings above the level of the fused lead. 

Here, again, the inherent difficulties of 
furnace linings are surmounted by leav- 
ing a sufficient coating of unfused mate- 
rial which protects the walls. A central 
channel is provided below the actual elec- 








Fig. 11.—ACHESON GRAPHITE FURNACE. 


This shows the furnace fitted for graphitizing elec- 
trodes; as will be seen, the current passes through the 
charge, which itself forms the heating resistance. The 
carborundum furnaces are of a similar type, but on 
account of the high resistance of the material are con- 
siderably shorter, and are provided with a central core 
of coke. ‘Each furnace absorbs 1,000 horse-power and 
is run for twenty-four hours. It is capable of graphitiz- 
ing 3% tons of carbon electrodes or 6 tons of anthracite. 


trolytie vat, by which the lead which has 
been freed from its sodium is returned. 
The distance between the fused lead 
cathode and the carbon anode is very 
small, and thus the internal resistance is 
kept low. The anodes in each cell are 
four in number, and are formed of 
graphite, seven and one-half by fourteen 
inches; they carry 2,000 amperes each, 
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the voltage being seven. Forty-five cells 
are run in series. The anhydrous caustic 
formed runs over an iron lip into a re 
ceptacle placed to receive it. The current 
efficiency averages ninety-four per cent. 
Zinc—Various processes have been pro- 
posed,-and some are in actual use. The 
recently perfected “Phoenix” process of 
Swinburne and Ashcroft enables zine to 
be produced by the electrolysis of the 
fused chloride, and is of particular in- 
terest on account of its application to the 
treatment of complex Broken Hill ores.+ 
Manganese2—In some respects very 
similar to the aluminum process is that 
recently worked out by Simon and Gin 
for the production of manganese. A bath 
of fused calcium fluoride is employed, in 
which the oxide is dissolved and sub- 
mitted to electrolysis, carbon being added 
to assist in the reduction. The advan- 
tage of complete regulation of the tem- 
perature is, in this case, of great impor- 
tance, since manganese is already easily 
volatile at temperatures only slightly 
above its melting point. 
Phosphorus*—Already in 1888 Read- 
man and Parker perfected a satisfactory 
commercial process for the manufacture 
of phosphorus in the electric furnace. 
This method was tried on a large scale at 
the works of the Electric Construction 
Company, at Wolverhampton, and seems 
since then to have been used by Messrs. 
Albright & Wilson, at Oldbury. This 
firm is also closely connected with the 
Oldbury Chemical Company, which oper- 
ates a plant at Niagara Falls. The 
method employed is very simple, the 
phosphate mineral in a finely powdered 
state being mixed with carbon and sand 
and heated in a closed electric furnace, 
the phosphorous distilling off and being 
collected under water. Other electric 
furnace methods are in use at Griesham 
and in France, and there is no doubt that 
for long the advantages of the direct fur- 
nace treatment have been fully made use 
of, although few details have been allowed 


to escape. 
(To be concluded.) 
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The Swedish Government has de- 
cided to convert the 4,200 miles of govern- 
ment-owned railway into electric traction 
systems for the purpose of utilizing the 
natural water power of the country. 


1 Ashcroft, Inst. Mining and ietalintes, 1901 : Electro- 
chemist and Metallurg st, pp 244-249, 69-271, 1901. 

23imon. Eng. Patent 17,190 of 1900; Gin, La fabrica- 
tion electrique du Ferro-Manganése en France, procede, 
Simon, Paris, 191. 

3 Readman, Eng. Patent 14,962 of 1888; Parker and 
Robinson, Eng. Patent 17,719 of 1888: Readman. Journ. 
Soc. Chem Industry, vol. 10, p. 445, 1891 : "s Dict. 

i . 3,p 192: Machaiske, Electrical World 
and Engineer, vol. 37, p. 360, 1901; Irvine, Electrical 
World and Engineer, vol. 38, p. 374, 1902. 











TYPICAL instance of the growth 
A of the electric lighting industry 
in Great Britain is afforded by 
the recent opening of an extra power- 
house at Leeds, in Yorkshire, consequent 
on the large and increasing demand for 
current. Supply was originally started 
on May 1, 1893, by the Yorkshire House- 
to-House Electricity Company, which 
held a provisional order under the 1882 
Electric Lighting Act, with a plant which 
aggregated but 250 kilowatts. Under the 
management of this company the business 
gradually mounted up until at Decem- 
ber 31, 1897, the capacity of the generat- 
ing plant amounted to 1,500 kilowatts. 
At that date the Leeds corporation ac- 
quired the undertaking, and, prior to the 
erection of the new station, the plant 
owned by the corporation aggregated 
nearly 6,000 kilowatts. Thus it will be 
seen that the growth has been continuous 
and has necessitated increases of plant 
from time to time to meet the growing re- 
quirements. In providing for this latest 
extension, which brings the total kilo- 
watts of the complete Leeds plants up to 
8,940, the electric lighting committee 
having decided to provide for some years 
ahead, and, by putting in larger size 
units and labor-saving apparatus, will be 
able to reduce the working costs by pro- 
ducing energy on a large scale. The 
question of a power supply for motors 
has also received very careful attention, 
hence the decision to install a two-phase 
installation, a decision which was also 
partly influenced by a desire to convert 
a number of the existing single-phase ma- 
chines to two-phase. The site which the 
corporation had available for the new 
works comprised an area of 290 feet by 
181 feet, and the buildings erected consist 
of an engine house, switchroom, cable 
cellar, boiler house and workshops. 

The engine room is 220 feet long, 65 
feet wide and 33 feet high to crane rail, 
and 44 feet to the roof. The plant con- 
sists of one McLaren engine and one 
Belliss engine, coupled to E. C. C. alter- 
nators. The engine horse-power is 2,400 
cach and the dynamos are 1,500 kilowatts 
each in capacity. The engines are of 
the enclosed triple-expansion type, with 
forced lubrication. The dynamos supply 
two-phase energy at fifty periods per sec- 
ond, and generate 2,000 volts on each 
The armature is stationary and 
the field magnets revolve. The alternator 
shaft is bolted up direct to the engine 


phase. 
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By Our Special Correspondent. 


coupling and therefore runs at 200 revo- 
lutions per minute. The diameter over 
the field magnets is fhirbeen feet six 
inches, and the weight of the magnets, 
wheel and shaft is twenty-eight tons. The 
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magnet poles are bolted to a cast-steel 
ring, which fits over a cast-steel spider. 
The armature winding is of the slotted 
type, and the exciter for each machine is 
mounted on the alternator shaft, having 
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‘Leeds Electric] Power Station. 


accommodating step-up transformers for 
feeding the outlying districts of the city 
at extra high pressure later on should it 
be necessary. The switchboard has been 
made by Messrs. Ferranti, and consists of 
six sets of that firm’s two-phase, oil-break 
switches on the dynamo board, with the 
necessary bus-bars, synchronizing appara- 
tus, ete., and thirty circuit panels of the 
ordinary spring-break type. The board 
is mounted on a glazed brick wall, the 
dynamo board being on one side of it 
and the circuit board on the other. The 
exciter regulators are placed on a separate 
table away from the board, with the in- 
struments in the exciting circuit placed 
on a small board at the back of the con- 
trolling table. 

The cable cellar, running under the 
floor of the switchroom, is so arranged 
that the cables leaving the board are car- 
ried down direct onto shelves, supported 
on brackets carried on iron pillars, and 
the cables then pass away into the cable 
subway, which runs as far as Queen 
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a capacity of eight kilowatts. In the 
cellar below the engine room are placed 
two surface condensing plants, each of 
which has 3,400 square feet of heating 
surface,’and the number of tubes in each 
condenser is 2,245. These are three- 
quarters inch internal bore and seven feet 
nine inches long. 

The switchroom is built with a view of 


street, a distance of 350 yards. By this 
means it is possible to get at any cable 
easily and at any time, as there is a space 
of two feet six inches between each tier of 
shelves through which the attendant can 
walk. The subway proper is eleven feet by 
seven feet, with a line of pillars support- 
ing the girders in the roof. The subway 
is capable of holding 200 cables, there be- 














January 3, 1903 


ing brackets on the walls and on either 
side of the centre columns. 

Coming to the boiler house we find 
twenty-four Babcock & Wilcox water-tube 
boilers, each having a heating surface of 
4,300 square feet arranged for, although, 
as a matter of fact, only eight have as 
yet been actually installed, each of them 
being fitted with superheaters and puri- 
fiers. The tubes are arranged in seven- 
teen sections, with twelve best solid 
drawn steel tubes to each section. The 
boilers are fitted with Meldrum’s coking 
stoker and forced draught. Immediately 
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is placed over the boilers, which consists 
of 960 tubes, made by Messrs. Green & 
Son. There is only one chimney, placed 
in the centre at the eastern side of the 
boiler house, the boilers from the west 
side being connected to this by means of 
an overhead flue. The line shafting for 
driving the mechanical stokers and the 
conveying plant is all driven by means of 
two-phase motors. The coal-conveying 
plant is capable of dealing with forty 
tons per hour, the plant generally pre- 
senting no special features. 

The engineering and electric work has 


panded before it comes in contact with the 
moving blades of the turbine, and the 
Parsons, in which the steam is expanded 
while in contact with the turbine blades, 
the author passes to a discussion of the 
suitability of this type of prime-mover 
for driving alternators. In these sets it 
is desirable to operate at as high a speed 
as practicable, but for large units there is 
generally some choice, thus a 3,000-kilo- 
watt generator set to operate at forty 
cycles can be designed to run at either 800 
or 1,200 revolutions per minute. Having 
adopted a certain speed the diameter of 
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above the boiler house is the coal store, 
from which the fuel gravitates, by means 
of inclined chutes, into the mechanical 
stokers, each stoker having two chutes. 
When burnt, the clinker is thrown off the 
end of the moving bars of the mechanical 
stoker onto an inclined chute and the 
ashes are removed into a cellar under the 
boiler-house floor, where provision is 
made for slaking them and they are taken 
away by means of an ash-conveyor and 
stored in an overhead bin until they are 
removed from the works. An economizer 


been arranged by Mr. Harold Dickinson, 

the corporation electrical engineer, to 

whom I am indebted for the material and 

photographs forming this article. 

Som 
Turbo-Alternators. 

Mr. W. B. Woodhouse, who has had 
some experience in operating turbo- 
alternators, contributes an article on 
the above subject to the Electrical Times, 
of London. After a brief comparison of 
the two types of turbine, the De Laval, 
in which the steam is completely ex- 








the armature is limited by the permissible 
peripheral velocity, and this raises the 
question in the construction of the ro- 
tating part whether to rotate the poles of 
the armature or to build an inductor ma- 
chine. The inductor design is not de- 
sirable because of well-known electrical 
faults. The rotating armature type is un- 
desirable because the disadvantages of 
high-pressure slip-rings are great and 
the construction of the armature is dif- 
ficult. Furthermore, the stationary arma- 
ture type gives a greater cooling surface. 
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Against the advantages of the revolving 
field type must be weighed the me- 
chanical difficulty of constructing a well- 
balanced magnet. This difficulty can be 
met by winding the field coils in holes 
in core discs similar to the construction 
of induction motors. With such construc- 
tion a peripheral speed of 1,300 revolu- 
tions per minute may be safely allowed, 
but the machine will have a large arma- 
ture drop. The author gives diagrams 
showing the steam consumption of both 
types of turbine and points out the de- 
sirability of so equipping the station that 
turbines need not be run at low loads. 
With the De Laval type, however, this is 
permissible, since a number of nozzles 
may be used and more or less of these put 
in operation as the load demands. In 
considering the cost of operating turbine 
sets it is said that the wages of the work- 
men are about half that for similar re- 
ciprocating engines and that the store 
bill is negligible so that the cost per unit 
output differs very slightly from the cost 
of coal per unit. As to steady running 
it is only necessary to see that the fre- 
- quency of pulsation of the turbine bears 
nd critical relation to the amount of in- 
ertia of the revolving parts. 

Racal 
International Association of [unici- 

pal Electricians. 


The executive committee of the Inter- 
national Association of Municipal Elec- 
tricians announces that several papers 
upon subjects of interest have already 
been promised for the next convention. 
The committee will be glad to receive any 
suggestion in regard to topics or offers 
of papers. These suggestions should reach 
the committee not later than February 1. 
As the papers will be read at the conven- 
tion in abstract only, it is necessary that 
they should be printed and distributed 
beforehand, and for this reason all papers 
should be in the secretary’s hands not 
later than July 1. 

The committee is endeavoring to in- 
crease the value of the question box, and 
members desiring information on subjects 
connected with municipal electrical af- 
fairs are invited to send their questions 
to the committee. These questions will 
be assigned to gentlemen believed to pos- 
sess special knowledge in regard to the 
information desired, with a request that 
they prepare the answers for the next 
convention. Questions and answers will 
not be printed beforehand, but will be 
read by the persons to whom they have 
been assigned. 

Members of the association are re- 
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quested to cooperate with the committee 
in every way to make the next convention 
a success, and to send any suggestions 
they have to the secretary, Mr. Frank P. 
Foster, Corning, N. Y. A circular giv- 
ing further information will be sent out 
later. 





American Institute of Electrical 
Engineers. 


At the meeting of the directors of the 
American Institute of Electrical Engi- 
neers, Friday afternoon, December 19, 
the following associates were elected: 

Paul Leon Battey, James Rowland Bib- 
bins, William Augustus Bucke, Julius C. 
Calisch, Aaron Franklin Chamberlain, 
Frank Conrad, Arthur Leroy Cook, 
Charles Anthony Cora, Jack Randall 
Crawford, James Roger Crocker, Harold 
Platt Daniels, Louis Charles Dornbusch, 
Proctor L. Dougherty, Herbert William 
Drake, Walter Herman Eisenbeis, How- 
ard Shreve Fisher, Frank Fuller Fowle, 
Paul Mac Gahan, Charles Frederick 
Gray, Percy Le Roy Griffith, William 
Hallock, Beercham Harding, Horry Will- 
iam Smith, James Carleton Howe, John 
Russel Jeffrey, Charles Sheppard Johann, 
George Harvey Jones, John Bartleman 
Klumpp, Frederic Kirk Knowlton, 
Herbert Markle, Charles Michael Masson, 
George McQuilkin, Jr., Charles Holland 
Moritz, George W. Nistle, Grover Ches- 
ter Noble, Harry Mitchell Palmer, 
Charles Huntington Porter, Karl Chan- 
dler -Randall, Charles W. Regester, 
Thomas Mayo Roberts, George Henry 
Sampson, Jr., Quincy Adams Scott, 
Albion Walker Shaw, Hayden Hobart 
Smith, Charles Edward Speirs, George 
Tatum Street, William Andrew Tread- 
way, George Mason Tripp, Lucius Otto 
Veser, Alonzo Sabine Wattson, Edgar 
Morris Wilkins and George Wrigley. 
Messrs. H. N. Potter and F. V. T. Lee 
were transferred to full membership. 


-_ 








Local Organization of the American 
Institute of Electrical Engineers. 


The chairman of the Institute com- 
mittee on local organizations makes the 
following suggestions as to procedure: 
That a temporary organization be effected, 
consisting of a chairman and secretary 
and local committee of possibly three per- 
sons, most of whom, preferably the chair- 
man, should be full members of the In- 
stitute; that the date of meeting be about 
a fortnight after the regular meeting in 
New York city. The relative order of 
importance of all subjects to be discussed 
is: Current Institute papers, current In- 
stitute discussions, new related matter and 
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discussion, printed Institute papers, an 
abstract of which should be carefully pre- 
pared by some member. New subjects 
may be presented, particularly of local 
interest. Home rule will be encouraged 
to the greatest extent. The reason for 
differences in practice in various parts of 
the country is likely to lead to interesting 
developments, which may be brought for- 
ward through local meetings. 
The secretary will be prepared to fur- 
nish advance printed copies of papers 
regularly presented at the New York 
meetings. Application should be made at 
least a week before the date on which 
they are scheduled to be read. They will 
be niailed to a list of addresses furnished, 
or sent in bulk for distribution at the 
meeting, as may be desired. 
It is essential in this work that some 
member take the initiative; and if he can 
obtain the cooperation of two or three 
others, a local committee may be formed 
which need not be authorized by the In- 
stitute. Whatever is done in this direc- 
tion will no doubt be heartily approved. 
scininetiiiialacaen 

Local Chapter of the A. I. E. E. 
Formed at Cincinnati. 


A local branch of the American Insti- 
tute of Electrical Engineers has been 
formed at Cincinnati. The movement 
was inaugurated by F. G. Bolles, and the 
first meeting held in the officers’ dining- 
room at the works of the Bullock Electric 
Manufacturing Company on Wednesday 
evening, December 17. 

Eleven members were present, and 
after forming a temporary organization 
and discussing the different phases of the 
subject for some time, elected R. T. 
Lozier and L. E. Bogen as chairman and 
secretary of the permanent organization. 
_ It is the intention to discuss papers 
presented at the New York meeting, as 
this will be feasible owing to the fact that 
the local meeting will be about three 
weeks later than the one held in New 
York. 

Mr. Bolles handed in ten new applica- 
tions for membership and stated that at 
least ten more would probably be secured 
before January 12, the date of the next 


meeting. 


In the electric recovery of pure tin 
from waste tin cuttings the tin is re- 
covered by electrolysis, and the clean iron 
either sold as scrap or converted into 
green copperas, which may be further con- 


verted into red oxide and Nordhausen 
sulphuric acid. The electrolyte in the 
stripping tanks is a one and one-quarter- 
per-cent solution of commercial hydro- 
chloric acid, to which is added a small 
quantity of oil of vitriol. 
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THE DESIGNING OF TELEPHONE 
APPARATUS—XIIl. 





BY W. A. TAYLOR. 





In the centre of the armature it is cus- 
tomary to put a brass adjustment screw 
with a check nut so that the end of the 
screw bears against the end of the core. 
This screw is intended to keep the arma- 
ture from pulling up against the core or 
the shell and sticking or freezing there. 
This screw is not absolutely necessary, for 
a cheaper and just as effective way is to 
place a small pin in the lower edge of the 
armature with the head riveted down flat. 
When the armature is pulled up the head 
of the pin strikes. This pin should, of 
course, be of brass, copper or other non- 
magnetic metal. 

The armature is suspended by means of 
a saddle or yoke with projecting lugs to 
hold the pivot screws. This saddle is 
usually made of a brass casting milled to 
the proper shape, but recently several 
makers have adopted the punched saddle. 
This is punched from sheet metal and 
formed up to the proper shape. Fig. 34 
shows this form of saddle. A shows the 
shape of the blank and B the finished 
article with the pivot screws inserted. 
This is not necessarily better than the 
cast saddle; its advantage lies in that it 
1s cheaper to make, and makes a better 
appearance. The hook rod should be made 
as light and slender as consistent with 
proper strength. The hook should be bent 
down just sufficient to hold the shutter 
securely; more than that amount will 
cause too much friction against the 
shutter. The front of the hook should 
recede toward the lower edge, so that when 
the edge of the shutter strikes it the hook 
will easily be raised. Where the hook rod 
does not rise easily the rod is apt to be 
bent or the pivot screws injured. The drop 
should be fastened to the mounting strips 
by at least two screws, and as large screws 
as can be conveniently used. The mount- 
ing, where there are several on the same 
mounting, should be of metal. This may 
or may not be placed with a veneer of 
rubber, fibre or other finish to improve 
the appearance. A rigid mounting is 
necessary at any cost, so that the switch- 
board may be shipped without incurring 
any injury. Some criticism has been 
made on metal-mounting strips because of 
the danger of throwing together the lines 
connected to drops which have been 
grounded on the core due to a lightning 
discharge. This trouble may, however, be 
eliminated by bushing the holes in the 
mounting strip. Still another way may 
be used, and that is, insulate the drop core 
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with a much heavier insulation than can 
be obtained by paper. A hard rubber tube 
slipped over the core before winding 
will serve the purpose very nicely and 
affords a cheaper insulation than bushing 
the mounting strip. 

The core of the magnet should be long 
enough so that it will be just flush with 


orX 


Fie. 34. 


the end of the shell. It should be of 
Norway iron, carefully annealed. The 
diameter of the core is usually five- 
sixteenths or three-eighths. of an inch. 
The former size is better as a greater wind- 
ing room is afforded. Where ordinary 
series telephones are used the winding 
need not be more than eighty ohms, but 
the space for winding should be great, as 
the same shell will have to be used when 
the drop is to be 1,000 ohms or more for 
bridging lines. Should the winding space 
be small an exceedingly fine wire must be 
used with the high-wound drops. With 
such fine wires the office protection will be 
of no avail against a burnout; the drops 
will be destroyed before the fuse or heat 
coil blows. For bridging drops the re- 
sistance should be the same as that of the 
bells of the telephones on their respective 
lines. 

The terminals of the coil are usually 
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mounted upon the fibre head of the spool 
and pass out through holes in the arma- 
ture. These terminals are brass pins of 
the shapes shown in Fig. 35. A has one 
end, C, smashed so that it has two little 
wings opposite each other, the other end 
is flattened and a hole drilled or punched 
through it. Before the end for the wire is 
flattened and perforated the terminal is 
pushed through the head of the spool, the 
little wings on the end, C, lodging in the 
fibre and holding it rigid. Another form 
is B; here the terminal screws into the 
spool head and the other end is drilled 
longitudinally for the reception of the 
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wire. These terminals should be turned 
carefully before the spool is wound to 
facilitate soldering the ends of the wire 
of the winding and also the line wire. 
The head of the spool which holds the 
terminals should be heavy so as to hold 
the terminals stiff. A thickness of one- 
eighth—or even better, five-sixteenths—of 
an inch should be used of fibre. Rubber 
may be used, but it is not as good as fibre 
as it is not strong enough. The heat from 
the solder is apt to soften the rubber head 
and loosen the terminals. 

The shutters are mounted on pivots on 
the front of the mounting strips. The 
shutter should be made so that the centre 
of gravity is thrown as far as possible 
outside the pivot. Most of us have seen 
shutters which cling to the face of the 
mounting strip and refuse to fall after 
the hook is raised. In Fig. 33 the shutter 
is shown with a slight bend at the point, 
F. This bend throws the weight of the 
shutter away from the face of the board, 
and it will be sure to fall every time the 
hook is raised. The shutter should be of 
fairly heavy stock so that the night bell 
contact may be made certain. This night 
contact is made by the projecting lug, 
H, at the lower edge of the shutter which 
presses a spring, I, against the pin, P. 
This closes a circuit through the night 
bell. The pin, P, is insulated from the 
mounting strip. The spring, I, is fastened 
to the back plate of the shutter. It could 
be arranged so that the leg would strike 
directly against the pin, but in such a case 
the circuit would have to be made through 


the pivot of the shutter, and as this pivot 
is apt to be dirty the circuit will prove 
uncertain. The spring, I, is usually of 
thin German silver, but sometimes it is 
made from gold-plated spring brass. The 
gauge is usually about No. 32 or 34 
B. & S. The pin, P, is not always used ; 
sometimes a German silver wire is run 
across the face of the mounting strip in 
a groove, and the spring, I, makes the 
contact upon this wire. There are a large 
number of ways used to produce the night 
contact, but most of them are similar to 
that described above. 


od 
New Generating Set for the Uni 
versity of Illinois. 


There has recently been received the 
last shipment of the new generator set 
for the power plant of the University of 
Illinois. This combined engine and gen- 
erator set consists of a 200-horse-power 
compound Westinghouse engine and a 
150-kilowatt Westinghouse generator, 
with revolving field. This new equipment 
has been made necessary by the recent in- 
crease in the number of buildings at the 
university. 














The Canadian Niagara Power Development. 


N no part of the Dominion of Canada 
are the power resources of that coun- 
try undergoing more active develop- 

ment than on the Canadian side at Niag- 
ara Falls. The site of this development 
is in Queen Victoria Free Park, a plot of 
ground lying close by the Horseshoe Falls 
and acquired for pleasure purposes, in 
order that mankind might view the stu- 
pendous spectacle of the mighty cataract 
untaxed. The spirit of industry is, how- 
ever, creeping into the pleasure plot con- 
fines, and already two companies have 
acquired franchise rights allowing them 
to develop large blocks of power, while a 
third company is now having its applica- 
tion considered by the government. 

The companies which now have fran- 
chises are the Canadian Niagara Power 
Company and the Ontario Power Com- 
pany, while the Toronto Niagara Power 
Company’s application is pending. The 
Canadian Niagara Power Company is 
practically the same as the Niagara Falls 
Power Company, which company owns the 
remarkable development at Niagara Falls, 
N. Y. At one time this company con- 
trolled the exclusive privilege of develop- 
ing power in Victoria Park, but saw fit 
to relinquish the exclusive features of its 
which time the other 
companies have sought for rights there. 
The locality of the development is ideal, 
and it is possible to develop a very large 
amount of power, but it should be stated 
that all the power developed must be 
transmitted beyond the park limits for 
commercial application. In other words, 
the industrial sites will be outside of the 
park, while a portion of the developed 


franchise, since 
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PorTAL OF THE CANADIAN NIAGARA PowER CoMPANY’s TUNNEL, AT THE FOOT OF THE 
HorsEsHoE FALLs. 














Rock Bering DUMPED ON THE BRINK OF HORSESHOE FALLS, NIAGARA. 


force will be transmitted to the New 

York side of the river. 

THE CANADIAN NIAGARA POWER COMPANY. 
Inasmuch as the method adopted by 


the Canadian Niagara Power Company 
for its development is practically the 
same as that of the Niagara Falls Power 
Company, it will have the advantage of 























the latter company’s valuable experience, 
both in the construction work and in per- 
fecting the marvelous installation that is 
prospective. Thus the Canadian Niagara 
Power Company is sinking a wheel pit 
and building a tunnel tail-race to carry 
the water from the wheel pit :o the lower 
river. The site of the wheel pit is less 
than 2,500 feet back from the crest of the 
Horseshoe or Canadian Fall. The plan 
calls for a wheel pit 480 feet long, but at 
present the section being built is 266 feet 
long, 21 feet wide and 170 feet deep. 
The contractors are Messrs. Dawson & 
Riley, of St. Catherines, Ontario, and it 
is intimated that the same firm of con- 
tractors is about to receive an additional 
contract for extending the pit to its full 
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contemplated size. The wheel pit is be- 
ing sunk through solid rock, the condi- 
tions of the excavation being very similar 
to those found in the construction of the 
two big pits on the New York side by the 
Niagara Falls Power Company. The pit 
has reached a depth of about 130 feet. 
‘The sides are channeled, making it prob- 
ably the biggest job of channeling ever 
done in the dominion. The progress in 
sinking the wheel pit is about twelve feet 
a month. Dawson & Riley have also the 
contract for building the forebay and 
canal in connection with the pit work. 
This forebay will be the full length of 
ihe pit, and will flare out in front of it 
to a point where it will be crossed by the 
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feet wide and 500 feet long will be built 
to serve as an ice-run, the flow to be regu- 
lated by gates. 

The tunnel that will carry off the dis- 
charge from the turbines will be 2,200 
feet long, 25 feet high and 18 feet wide 
at the spring line. It will be observed 
that it is four feet higher than the big 
tunnel on the New York side, but its 
length is less than a third of the original 
Niagara power tunnel. Anthony C. 
Douglass has the contract for the con- 
struction of the tunnel, and has driven it 
through the rock from the pit to the face 
of the cliff. The portal is located very close 
to the base of the Horseshoe. Contractor 
Douglass is now removing the bottom 
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rels of Lehigh cement will be used in 
making the concrete. To indicate the 
further great consumption of material, it 
may be pointed out that over 2,000,000 
feet of timber were used in timbering the 
tunnel, that sixty carloads of granite and 
200 carloads of Queenston, Ontario, lime- 
stone will be used in the masonry work 
about the portal of the tunnel. The por- 
tal being located so close to the falling 
waters of the Horseshoe it will ever be 
under the influence of the spray of sum- 
mer and the ice of winter, features that 
demand unusual construction work. 
Contractor Douglass’s plant consists of 
two compound, duplex, 125-horse-power 
Ingersoll air compressors; one 400-horse- 

















Buritpinc A New INTAKE TO THE WATERWORKS, NEAR THE BRINK OF THE HORSESHOE FALLS, CANADIAN NIAGARA POWER COMPANY. 


tracks of the Niagara Falls Park and’ 


River Railway. At this point it will nar- 
row down to a canal-like section; later 
flaring out toward the river. The elec- 
tric line referred to will cross the forebay 
on a stone arch bridge that is expected to 
be the finest structure of the kind in the 
Niagara locality. It will have a length 
of 250 feet, and will be erected in five 
arches of graceful size and style. It will 
have a width of sixty feet. The forebay 
will carry an average depth of eighteen 
feet of water. The bridge is being built by 
Mumford & Lowery, of Niagara Falls, 
Ontario. From the north end of the fore- 
bay, near the wheel pit, a canal sixteen 


bench of the tunnel. It was originally 
intended to line the tunnel with brick, 
similar to the lining of the New York 
tunnel, but a scarcity of brick has forced 
the adoption of concrete for a portion of 
the lining, and for this reason concrete 
is being used from the spring line down. 
This application of concrete will do away 
with the use of at least 3,000,000 brick. 
However, brick will be used in lining the 
arch, and 250,000 will be so placed, while 
the concrete lining will be faced with vit- 
rified brick. The brick is obtained from 
Beamsville, Ontario. The rock excavated 
from the bottom bench is used in mak- 
ing the concrete. Twenty thousand bar- 


power motor to operate them, the cur- 
rent being transmitted from the New 
York side; twelve drills; two Lidgerwood 
hoists, with double drum; one Otis ele- 
vator lift at the shaft, ten by sixteen feet, 
located midway between the portal and 
the pit; one rock-crusher, and other inci- 
dental equipment. 

Dawson & Riley’s plant consists of 750- 
horse-power boiler capacity; two com- 
pound Rand air compressors of 250 horse- 
power each; eight Sullivan channeling 
machines; two gadders and eight drills 
of Ingersoll make, and two ten-ton Brown 
locomotive hoists. 

In the two plants of the Niagara Falls 
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Power Company the development is made The generators to be installed in the formity with the plant on the New York 
in units of 5,000 horse-power. On the Canadian power station will be wound for _ side, permitting of parallel operation. 
The generators will be of the internal re- 
volving field, vertical-shaft type, and the 
revolving parts of the machines will 
weigh 141,000 pounds. The General 
Electric Company will build the gener- 
ators. They will be about nineteen feet 
in diameter. In adopting a unit of 10,- 
000 horse-power for the Canadian-Niagara 
development, the Canadian Niagara 
Power Company will effect lower cost of 
generator per horse-power, and lower cost 
of turbine per horse-power, while in 
using this unit there is a saving in cost 
of construction for a given output in the 
matter of the wheel pit, station, etc. 
Toronto is a prospective market for a 
portion of the current generated at 
Canadian-Niagara, and for transmitting 
such distances the voltage will be in- 
creased by step-up transformers to 22,000, 
40,000 or 60,000 volts. 


THE ONTARIO POWER COMPANY. 











-In the development of its prospective 
100,000 horse-power the Ontario Power 
Company will erect a plant similar to that 
of the Niagara Falls Hydraulic Power 
and Manufacturing Company on the op- 
posite side of the river. However, instead 
of having a surface canal to conduct 
water from the upper river to its power 
station it will lay one or more large pipes 
through Victoria Park, close along the 
base of the bluff that skirts the park in 
the rear. The company’s forebay will be 
well up the river above Dufferin Islands, 
and there will be a gate house at the foot 
of the forebay. The pipe line referred 
to will convey the water supply to a point 
New WHEEL Pit oF CANADIAN NraGARA Power Company, TO Be LINED WITH BRICK. below the Table Rock house, at which 








Canadian side, in the plant of the Cana- 
dian Niagara Power Company, the unit of 
development will be 10,000 horse-power. 
When the development on the New York 
side at Niagara was projected, men in the 
interested professions could hardly wait 
the operation of machines of such won- 
derful output c.pacity, and now a similar 
feeling exists in regard to the installation 
of the Canadian Niagara Power Com- 
pany. In the wheel pit there will be ten tur- 
bines, each of 10,000-horse-power output 
capacity, making the total proposed devel- 
opment by the pit 100,000 horse-power. 
Contracts for three of these wonderful 
turbines have been placed with Messrs. 
Escher, Wyss & Company, of Zurich, 
Switzerland. In design they will be simi- 








lar to those installed by the Niagara Falls OvurEeR END oF THE Bic Wine Dam, ONTARIO PowER CoMVaAnyY. 
Power Company in wheel pit No. 2, the 12,000 volts, three-phase, twenty-five- point the water will pass into penstocks 
wheels in which are of the Francis, or in- cycle current, and will make 250 revolu- that will carry it down the bank to the 


ward discharge, type. tions per minute. This will give a uni- power station, which will be located at the 
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water’s edge in the gorge. This power 
station will be but a few hundred feet 
distant from the Horseshoe, and will be 
the nearest building ever erected in the 
gorge to that great eye feast of falling 
water. The site is now being excavated, 
and a large portion of the debris has been 
cleared by the use of giant powder and 
dynamite. In this work the rock was 
thrown out in the river in order that the 
expense of handling it might be thereby 
lessened. So far this company has not 
announced the style or type of the gener- 
ators or wheels to be adopted in its de- 
velopment. 

In preparation for its forebay con- 
struction the Ontario Power Company 
has thrown a long wing dam out in the 
river above Dufferin Islands. This dam 
is nearly 800 feet long, and a splendid 
piece of work. It has had the effect of 
diverting all the water that heretofore 
flowed about the Dufferin Islands, and 
that section of the river bed is now quite 
dry and will remain so until the construc- 
tion work in that locality has been com- 
pleted. 

The resident engineer of the Canadian- 
Niagara Power Company is Mr. Cecil B. 
Smith, while William A. Brackenridge, of 
the Niagara Falls Power Company, is 
consulting engineer. Mr. Brackenridge 
has had extended experience in the 
Niagara power development, and Mr. 
Smith is an engineer of well-known 
ability. 

THE TORONTO-NIAGARA POWER COMPANY. 


The Toronto-Niagara Power Company 
has only recently made application to the 
commissioners of Queen Victoria Park 
for the right to develop power to the ex- 
tent of 100,000 horse-power in the park. 
The government is at this time consider- 
ing the application. The park commis- 
sioners favor granting the privilege. It 
is understood its plan of development 
contemplates the construction of a wheel 
pit and tunnel. 


MANY PLACES BEAUTIFIED. 


During the progress of the work of the 
Canadian-Niagara Power Company the 
excavated material from the tunnel shaft 
and wheel pit has been used in filling in 
various places in order that the locality 
might be beautified. At one spot an em- 
bankment has been built out to the very 


edge of the Horseshoe Fall, and when - 


this is riprapped and carefully graded it 
is expected to be a great improvement 
while also forming a delightful scenic 
point of view. 
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[RAILROAD CAR BRAKING—II.* 
BY R. A. PARKE. 


Grade, for instance, not only affects the 
rate of retardation by directly modifying 
the effective retarding force, but also, in 
varying the distance in which a given re- 
duction of speed occurs, it again indi- 
rectly affects the rate of retardation. It 
thus happens that experimental determin- 
ations of the rate of retardation are more 
misleading than useful under any other 
conditions than exactly those of the ex- 
periments. Experimental stops of the 
same train, made one right after another, 
from the same speed, at the same place, 
on the same track, differ very materially 
from obscure causes of this character, 
while the conditions apparently differ so 
little that they are looked upon as “prac- 
tically” the same. The errors, accidents 
and other sins that occasionally result 
from the prevailing custom, in this prac- 
tical, money-getting age, of founding 
conclusions upon premises that are “good 
enough for practical purposes,” have no 
better illustration perhaps than in the 
matter of train stops, in which the enjoy- 
ment of confidence in one’s conclusions 
generally varies inversely with accuracy 
of understanding of the subject. 

In order to observe the effect of varied 
pressure in the Westinghouse-Galton ex- 
periments, a set of brake shoes was made 
with projections cast upon their face, so 
that only about one-third the whole surface 
of the shoe came into contact with the 
wheels. What actual pressure was then 
applied to the wheels is not recorded. 
From statements of Rennie, concerning 
the results of experiments upon the rela- 
tion of pressure to static friction, it was 
expected that the coefficient of brake-shoe 
friction would be considerably increased 
by the increased pressure per square inch 
resulting from this modification of the 
brake shoes; but Captain Galton says of 
these experiments simply that he is not 
prepared to say that any greater co- 
efficient of friction was obtained, and that 
but a very small number of experiments 
were made with these special brake shoes 
because the projections were entirely 
worn off in twelve applications. In view 
of the division of the rubbing surface 
into a considerable number of small sur- 
faces with edges more or less sharp, it is 
doubtful if any reliable conclusions could 
have been drawn from pressure expcri- 
ments in which the variation of the press- 
ure per square inch is secured by such 





* Paper read before the American Institute of Electrical 
Engineers, New York, December 19, 1902. 
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means. More recent experiments have 
shown very conclusively that, other condi- 
tions being the same, the coefficient of 
friction declines as the pressure increases. 
and, while insufficient data has yet been 
presented to determine the character of 
the decline, there are substantial reasons 
for believing that it follows the same 
character of law as do the declines from 
increased speed and extended rubbing 
contact. 

This view of the dependence of the co- 
efficient of friction upon pressure throws 
some light upon the considerable range 
of observed values recorded, at the various 
speeds, in the experiments to determine 
the influence of speed upon the coefficient 
of friction. In some cases the brake-shoe 
pressure employed was more than three 
times the weight upon the rails, while at 
other times the pressure was about but 
one-half that weight, so that the pressure 
varied from about 40 to about 250 pounds 
per square inch of brake-shoe surface. It 
is most significant, also, that in the cases 
cited in Captain Galton’s reports to illus- 
trate special conditions, high pressures 
are accompanied by coefficients of fric- 
tion that are about the minimum observed 
for the corresponding speeds, while the 
lowest pressures are accompanied by the 
maximum coefficients. As it is to be as- 
sumed, of course, that the coefficients of 
friction given in the tables for different 
speeds are those observed at the beginning 
of application only, it appears most 
probable that the quite uniformly large 
range of values for the different speeds 
is principally due to variation of pressure. 
Under such conditions, therefore, it can 
only be assumed that the table of mean 
coefficients of friction for different speeds 
is representative also of the mean brake- 
shoe pressure during the experiments, 
which is probably about ninety pounds 
per square inch, though it can uot be defi- 
nitely determined from the data given in 
Captain Galton’s reports, while the table 
of maximum coefficients appears to repre- 
sent a pressure of from forty to fifty 
pounds per square inch, or a total press- 
ure of about 2,000 pounds upon the 
standard brake-shoe in this country. 

The coefficient rail friction was found 
to vary for dry rails from 0.19 to 0.35, 
and averaged about 0.25. Upon wet or 
greasy rails, without sand, it fell to as 
low as 0.15 in one experiment, but aver- 
aged 0.18. With sand upon wet rails, it 
never fell below 0.20, and rose in some 
cases as high as 0.40, so that with the use 
of sand the rail friction of a wet rail is at 
least equal to that of a dry rail without 
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sand. When the brake-shoe friction over- 
came the rail friction, and caused the 
wheels to slide upon the rails, the co- 
efficient of rail friction immediately be- 
gan to decline and then varied inversely 
as the speed, in much the same way as 
brake-shoe friction, but is much inferior 
thereto. This may be readily explained 
bv the greatly reduced area of contact 
and consequent high pressure per square 
inch between wheels and rails. It may 
also, of course, be due in some measure to 
inferior frictional qualities of the steel 
wheel upon steel rails, as compared with 
cast-iron brake shoes upon steel wheels. 

The maximum retardation which may 
be utilized in stopping railroad vehicles 
by the custumary means of brakes is 
therefore that which is realized by so ap- 
plying brake shoes to the wheels that the 
resultant brake-shoe friction shall be uni- 
form, and just insufficient to overcome 
the constant, static rail friction. If sand 
be suitably provided whenever the condi- 
tion of the rail requires it, the coefficient 
of rail friction always available (unless 
perhaps in the case of railroads running 
in streets) is at least 0.20, and may 
doubtless be safely regarded, in at least 
all cases where emergency calls for the 
highest efficiency, as 0.25 of the pressure 
of the wheel upon the rail. A brake sys- 
tem of ideal efficiency in the time of 
necessity is thus one in which the brake 
shoes are so applied to the wheels that a 
retarding rail friction equal to one-fourth 
the weight of the train is instantly realized 
and continuously maintained throughout 
the stop. In such a case, the retardation 
(ignoring the resistances of rolling fric- 
tion and the atmosphere) is one-fourth 
the acceleration of gravity, or 8.04 feet 
per second, which amounts to reducing 
the speed at the rate of almost five and 
one-half miles an hour per second. Stops 
would be made in a distance represented 
by 0.1338 V2, where V is the initial speed 
in miles per hour, or in 482 feet at 60 
miles an hour; 214 feet at 40 miles an 
hour, and only 5314 feet at 20 miles an 
hour. The obstacles to the realization 
of a brake of such efficiency are apparent 
at once when the variable nature of the 
coefficient of brake-shoe friction is un- 
derstood, and the difficulties which attend 
variation of the pressure of the brake shoe 
upon the wheel to compensate for the 
fluctuation of the coefficient of friction, 
from the simultaneous operation of such 
complex influences, appear insuperable. 
But the problem is not entirely hopeless, 
and it is useful to consider what has been, 
and what may yet be done to increase the 
efficiency of braking. 
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In the outset, while at first glance the 
coefficient of static rail friction; which 
measures the maximum retardation, ap- 
pears to be inflexibly established, such is 
not altogether the case. The inferiority 
of the coefficient of friction between the 
wheel and the rail to that of the brake 
shoe upon the wheel, must be attributed 
chiefly to the very great difference in the 
areas of the surfaces in contact and the 
consequent difference in the pressure per 
unit area. The convenient doctrine of 
Morin, that the friction is independent 
of the area of the surfaces in contact, has 
been’ the cause of much misapprehension 
and of many errors of construction. Mr. 
P. H. Dudley has clearly demonstrated 
that broad-headed rails yield a materially 
greater tractive power to locomotives than 
narrow heads, and it may be confidently 
assumed that any means of increasing the 
surface of contact between the wheels and 
rails add to the resistance which meas- 
ures the maximum efficiency of the brakes. 
The theoretical line of contact between a 
wheel and rail broadens out practically 
into a somewhat pear-shaped surface, 
which differs in form and extent with 
different materials and pressures. The 
head of the rail is locally depressed and 
the circular periphery of the wheel be- 
comes flattened, resulting in a surface of 
contact, the extent of which depends upon 
the elasticity of the materials, the diam- 
eter of the wheel and the forms of the 
rail head and wheel tread. It is evident 
that a greater contact area occurs with a 
large than with a small diameter of 
wheel, and it is equally clear that greater 
elasticity of material of either wheel or 
rail conduces to the same result. Steel is 
generally more elastic than chilled cast 
iron, and recent observation indicates a 
higher coefficient of rail friction with 
steel-tired wheels than with chilled iron. 
It is true that while such a result should 
thus be expected because of a larger area 
of contact, it may also be that the fric- 
tional qualities of the materials in con- 
tact constitute a factor of some impor- 
tance. It has generally been understood 
that the dynamic friction of the cast-iron 
brake shoes upon chilled cast-iron wheels 
exceeds that of the same shoes upon steel- 
tired wheels. While this conclusion does 
not appear to have been actually estab- 
lished, yet, even if it be correct, it does 
not follow that the static friction of steel- 
tired wheels upon steel rails may not be 
greater than that of chilled cast-iron 
wheels. But, whatever the fact may be 
in this respect, it is reasonable to expect 
that the most effective surface of rail con- 
tact occurs with large steel-tired, straight- 
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tread wheels upon broad rails, and, so 
far as our information yet extends, ob- 
servation confirms this view sufficiently 
to warrant the statement that it is a mat- 
ter of considerable importance. 

The utilization of the retarding force 
available as rail friction, by means of 
brakes, involves the application of a brake- 
shoe pressure which shall (a) diminish 
as declining speed causes the coefficient 
of friction to increase, which shall (b) 
increase as increased distance of frictional 
contact causes the coefficient of friction 
to decline, and which shall (c), when 
diminishing or increasing for such pur- 
poses, further diminish or increase as 
reduction or increase of pressure itself 
causes the coefficient of friction to cor- 
respondingly increase or decline. The 
combined effect of declining speed and 
increasing distance is far from being uni- 
form in stops from different initial speeds. 
The friction apparently declines from 
continued rubbing in about the same pro- 
portion, through a given distance—the 
first 100 feet of the application, for illus- 
tration—whether the initial speed is high 
or low; but the elevation of the coefficient 
of friction by declining speed during such 
first 100 feet of application is much less 
proportionally when the initial speed is 
high than when it is low. The two oppos- 
ing influences are thus not uniformly ef- 
fective. In stops from low speeds the 
coefficient of friction increases, slowly at 
first and rapidly at the close, but continu- 
ously from beginning to end. At high 
speeds the elevating influence is propor- 
tionately less effective at first, so that, 
for a time, the friction remains about sta- 
tionary, or even declines at first before 
becoming stationary; but it always 
subsequently rises with an increasing 
rapidity that becomes so great as to 
be almost abrupt at its termina- 
tion. It is therefore a characteristic 
of all stops that the coefficient of 
friction is comparatively low during the 
early portion and much higher toward the 
close; and, while manipulation of the 
pressure to compensate for the compound 
fluctuation of the coefficient of friction 
appears hopelessly complicated, a partial 
realization of the efficiency of such an 
ideal brake system may be accomplished 
by employing a comparativelv high brake- 
shoe pressure during the early part of the 
stop and subsequently so reducing it that 
the high coefficient of friction near the 
end of the stop shall not cause the wheels 
to slide upon the rails. The provision of 
means by which this partial utilization 
of the advantage of compensating the 
pressure is practically realized consti- 
tutes the latest and highest progress thus 
far made in the practical development of 
the air-brake. 


(To be continued.) 
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Electrical 


Patents 


The Bryant Electric Company, of 
Bridgeport, Ct., has obtained a patent on 
an electrical switch, which is the inven- 
tion of Clarence D. Platt, also of Bridge- 
port. The design is especially applicable 
to the construction of the smaller sizes 
of knife switches. On the insulating base 
of the switch, which may be conveniently 
made of porcelain, are formed projecting 
lugs arranged in pairs, there being as 
many pairs as there are clips to be fixed 
to the base. The adjacent faces of the 
lugs are beveled, thus forming between 
each pair a V-shaped groove, but leaving 
a longitudinal channel at the bottom of 
the groove. At about the centre of each 
groove is formed an opening through the 
porcelain base for the insertion of a 
headed screw, by which the metal clip 
may be secured in place and held in the 
V-shaped groove. These clips each con- 
sist of two metal plates riveted together 
and bent at their lower ends to embrace 
a rectangular block of metal having a 
longitudinal opening for the insertion of 


the conductor end. The holding screw | 


engages this block, and a binding screw 
is also set in through one side, extending 
into the opening. To two of the clips the 
usual pair of knife-blades, with their in- 





ELEcTRICAL SWITCH. 


sulated handle, are hinged, so that when 
turned down the blades will engage with 
the other two clips to close the circuit. 
Mr. George Westinghouse, of Pitts- 
burg, Pa., has obtained control of a series 
of patents just issued to Mr. Henry N. 
Potter, of New Rochelle, N. Y. In one 
of these patents there is shown and de- 
scribed a lined carbon furnace tube, in 
which the tube rotates about its axis, in 
order that the melted lining material may 
flow evenly over the inner surface of the 
carbon tube. The invention also con- 
templates the rotation of the furnace 
tube for other purposes, as when metallic 


_chromium is produced by a continuous 


operation and the material is worked 
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steadily through the furnace partly by the 
effect of the rotation of the tube. A 
modification of the invention is covered 
by another patent and consists in making 
the furnace of a double tube, an outer 
and an inner one, the outer being an elec- 
trical conductor provided with terminals 
in any suitable manner, and the inner 
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CARBON FURNACE. 


being a comparatively thin-walled tube of 
such diameter as to permit its rotation 
within the outer tube. By rotating the in- 
ner tube upon its axis, many of the effects 
produced by rotating the entire furnace 
are secured, and some additional advan- 
tages are obtained. For instance, the in- 
ner tube or the part most subject to wear 
can be easily renewed. Moreover, since 
the furnace itself is not rotated, the ter- 
minals will also be stationary and their 
construction can be modified so as to al- 
low them to be water-cooled. The an- 
nular space between the inner and the 
outer tube may be filled with an inert 
gas, though in practice the oxygen of the 
air in this limited space is soon taken up 
and in most cases will do little or no 
injury. It is proposed to make the sta- 
tionary tube of carbon, while the inner 
tube may be either of carbon, lined or 
unlined, or of a material such as mag- 
nesia, zirconia or the like. The tubes both 
project axially beyond the terminals to 
such a distance as will allow them to be- 
come reasonably cool so as to facilitate 
the attachment of metal or other tubes to 
convey the inert gas. The water-cooling 
idea is also extended to the projecting 
ends of the tubes and to the support there- 
for. Mr. Potter, in 1900, obtained a 
patent on an electric furnace, in which 
the main source of heat is an electrolytic 
tube composed of a mixture of dry elee- 
trolytes and supplied with terminals for 
conveying electric current to the tube, 
which is kept in a state of incandescence 
bv the current after a preliminary heating 
by external means. There is also shown 
and described a jacket of some relatively 
poor conducting material, which may be a 
single one of the component of the tube. 
One of the recent patents covers means 
which prevents the current in such a tube 
from flowing unevenly by reason of 
almost unavoidable slight differences in 
specific resistance of the tube due to 
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structural and, perhaps, chemical irregu- 
larities in the material. In certain em- 
bodiments of this last invention, a plural- 
ity of terminals are provided at each end 
of the conducting tube, the terminals 
being arranged in confronting pairs, and 
each pair connected to a separate con- 
verter secondary or ballast resistance. 
This prevents the uneven distribution of 
current traversing the tube. The same 
result can be accomplished by notching 
the tube or by building it up of alternate 
sections of relatively good and poor con- 


ductors. Still another manner is to make 
the main heating portion of the furnace 
in the form of rods composed of mixed 
dry electrolytes embedded in the jacket 
of poorer conducting material, either 
solid or powdered, the rods being pro- 
vided at their opposite ends with suitable 
terminals for making connection with an 
electric circuit. In the last described 
form, the rods are preferably arranged in 
a circle and either in contact with each 
other or not, as desired, the whole thus 
constituting a notched or an interrupted 
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tube; but the rods may be arranged on 
the lines of a rectangle or other shape if 
desired. 


_——capo— 


The Electrical Trades Society. 


At the annual meeting of the Elec- 
trical Trades Society, of New York, held 
on December 9, the following board of 
directors was elected: President, H. A. 
Reed, of the Bishop Gutta Percha Com- 
pany; vice-president, J. A. Dale, of 
the Dale Company; R. E. Gallaher, New 
York Insulated Wire Company; J. P. 
Marshall, John A. Roebling’s Sons Com- 
pany; F. V. Bennis, Western Electric 
Company; H. R. Swartz, Sprague Elec- 
tric Company. 

siesta Soma 

The Dragon is a very attractive 
monthly, published during the school 
year by the students of St. George’s Hall, 
Summit, N. J. Ralph A. Amerman is 
editor in chief, Parke L. Woodward is 
literary editor, the business manager is 
Irving R. Kenyon, and the assistant busi- 
ness manager Rollin C. Dean. The 
students are to be complimented on the 
appearance and real value of their little 


paper. 
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Reviews of Current Engineering and Scientific 


Giving Concisely the Substance of Important Papers.in the Scientific, Electrical and Engineering Press 


Fogs and Smoke. 

At a meeting of the Sanitary In- 
spectors’ Association, of London, Mr. UC. 
R. Darling demonstrated a number of ex- 
periments and read an interesting paper 
on “Fogs and Smoke.” The tendency of 
coal to smoke on burning was demon- 
strated experimentally. It was shown 
that burning anthracite produced no 
smoke. On burning a small quantity of 
bituminous coal in the presence of ex- 
cessive oxygen, dense, black clouds of 
smoke were produced. Then a mixture 
of the smoke, coal and coke was tried, giv- 
ing a comparatively smokeless fire. On 
this principle much smoke may be pre- 
vented, with economic results, by mixing 
a very gaseous fuel with coke. Such a 
procedure is only admissible in cases 
where the rate of steam production is not 
reduced below the desired limit by thus 
diminishing the rate of burning the fuel. 
A pretty experiment was then shown, 
demonstrating the dissipation of fogs by 
electricitv. A heavy fog was caused by 
burning magnesia wire under a glass bell 
in which was inserted a brass rod con- 
nected with an induction coil. Upon 
charging this the small dust particles 
cohered and fell, and the fog was dis- 
persed. The particles joined together to 
form flakes resembling snow and fell to 
the bottom of the jar. To produce this 
effect on a sufficiently large scale to be of 
practical value was held to be difficult and 
possibly dangerous, although there might 
possibly be some use for it, particularly 
in very busy places.—Electrical Engineer 
(London), December 12. 

F 
A Southern Power Plant. 

In this article Mr. Frank Lederle de- 
scribes the developments on the Chatta- 
hootchee River, near Rossville, Ga. The 
value of these falls, which are known as 
the Bull Sluice Shoals, has been recog- 
nized for many years, and various com- 
panies have been formed to utilize them, 
but without success. About five years 
ago the 8. Morgan Smith Company, of 
York, Pa., became interested, and after 
careful surveys secured the water rights. 
Plans for forty, fifty and seventy-foot 
dams were considered, the final decision 
being for a fifty-foot structure. This 
will give a possible output of 15,000 
horse-power. Mr. John Bogart and Will- 
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iam de la Barre were retained as 
hydraulic engineers. The dam is about 
900 feet long on the crest, of which 200 
feet is taken up by the power-house. The 
spillway will be 650 feet long, and it is 
estimated that the maximum overflow 
will never exceed seven feet in depth. 
The width of the base is sixty-five feet, 
and at the top, fourteen feet. The lower 
half of the rollway will have embedded 
in the concrete steel rails with the flanged 
side up, and spaced fifteen inches apart, 
to act as a safeguard against injury from 
logs and trees carried over the dam. The 
dam will be butted and tied into solid 
rock bluffs on each side of the river. The 
river bed is also of solid rock, and into 
this will be cut a channel for the foun- 
dations. The material to be used for the 
dam and power-house will be concrete 
throughout. The hydraulic equipment 
will be supplied by the S. Morgan Smith 
Company, and will consist of seven pairs 
of forty-two-inch, horizontal turbines, 
direct-coupled to the generators, and 
having a total capacity of 15,000 horse- 
power. The generators, which are to be 
furnished by the Westinghouse Electric 
and Manufacturing Company, will con- 
sist of seven 1,500-kilowatt generators. 
The current will be stepped up to 23,000 
volts, and carried to Atlanta, the length 
of pole line being a little over sixteen 
miles.—Dixie (Atlanta), December. 
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The Present State of Wireless Telegraphy. 


In this article Mr. M. Solomon dis- 
cusses the state of the art of wireless 
telegraphy up to a quite recent date. So 
far as can be judged, the various systems 
differ chiefly in the matter of detail, the 
design of circuits and the special con- 
struction of apparatus. Improvements 
depending upon the introduction of a 
principle fundamentally new are few 
and far between. Attempts which have 
been made at syntonization are far from 
encouraging, although many inventors 
claim to have solved the problem. From 
a consideration of the Carlo Alberto ex- 
periments it is thought to be possible to 
tap the signals that are being sent over 
long distances without special prepara- 
tion. The author then takes up the dis- 
cussion of the success which has been at- 
tained in sending and receiving signals 
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over great distances. At the time this 
article was written the recent announce- 
ment that Mr. Marconi had sent messages 
from Cape Breton, Canada, to Poldhu, 
Cornwall, England, had not been made. 
It is regretted that no comparison is- pos- 
sible as to the power required by the dif- 
ferent systems in sending messages over a 
given distance. A description of M. 
Guarini’s automatic repeater is then 
given. This is an apparatus which is de- 
signed to pick up a message received at 
one station and pass it on to a second. 
An aerial wire at the repeating station is 
connected through the contact of a relay 
and through the primary of a trans- 
former to earth. It is also connected 
through a spark-gap to earth. The co- 
herer is connected in series with the sec- 
ondary of the transformer and a con- 
denser. When the signal is received, the 
resistance of the coherer is broken down 
and a battery sends a current through it 
and a second relay which closes a circuit 
actuating the first relay. . The effect of 
this is to disconnect this latter relay from 
the aerial wire and connect it to the cir- 
cuit containing a series of batteries and 
the secondary of a transformer. The 
primary of this transformer is connected 
in a circuit containing a spark-gap and a 
condenser. This causes a spark to pass 
across the gap and sends the message on. 
The author then discusses the problems 
presented in breaking circuits carrying 
such heavy currents as are used at Poldhu, 
and then passes to a discussion of the 
various types of coherers. For long-dis- 
tance work it is generally found more 
suitable to use a coherer which requires 
no tapping back, but spontaneously re- 
turns to its normal condition. This en- 
ables a telephone to be used as the receiv- 
ing apparatus, the telephone requiring 
much less energy than an ordinary 
sounder. Such coherers are those of M. 
Popoff, consisting of carbon granules in 
a proper receptacle; the De Forrest “anti- 
coherer,” which is composed of viscous 
material, loose conducting particles and 
an electrolyte, and the Castelli coherer, 
this latter being formed of two or more 
electrodes, either of iron or carbon, be- 
tween which is introduced a minute drop 
of mercury. ‘The Marconi magnetic de- 
tector is then described and illustrated 
diagrammatically. The author expresses 
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regret that so much work has been spent 
in signaling long distances, while the de- 
sirable application to ships has been more 
or less neglected—Nature (London), 


December 11. 
# 


Cleckheaton Electric Works. 

This description of a typical English 
plant is interesting, as refuse destructors 
are here used. The destructor is of the 
Meldrum regenerator simplex type with 
two furnaces. The latter measure twelve 
feet by sixty-two inches. The combustion 
chamber is eight feet by three feet by 
eight feet six inches high, and covered 
with a nine-inch fire-brick arch. The 
regenerator tubes are two inches in diam- 
eter and are designed to heat the primary 
air to 300 degrees Fahrenheit. The ca- 
pacity of the destructor is twenty tons 
of ash-pit refuse per day of twenty-four 
hours, with evaporation in conjunction 
with Lancashire boilers of one pound of 
water per one pound of refuse. ‘The 
boilers are of the Lancashire type and 
work at a normal pressure of 180 pounds 
per square inch. They are twenty-six feet 
long, seven feet in diameter, with two 
flues nine inches in diameter. They 
abut against the short flues in the de- 
structor furnaces; thus receiving the hot, 
fully burned gases direct from the com- 
bustion chamber. The boilers are sup- 
plemented by a Green economizer. The 
generating plant consists of three sets, 
each comprising a Johnson-Lundell dy- 
namo, coupled to a Belliss engine, and 
rated at 150 kilowatts. They run at 420 
revolutions per minute under a normal 
pressure of 155 pounds of steam. The 


generators are six-pole, 500-volt ma- 
chines, and supply power for the railways. 
The plant is equipped with a jet con- 
denser and balancers and boosters. The 
latter are used for charging the battery. 
Energy is to be supplied to the tramways 
at the rate of 1.5 pence per unit for a 
minimum of 400,000 units per annum, 
with a decreasing rate for power used in 
excess of this. The total expenditure was 
about £30,000. Of this, £5,000 was ex- 
pended in the buildings, and about £15,- 
000 for the plant and destructor.—Elec- 
trical Review (London), December 12. 
a 


Electrification of the South London 
Tramways. 


This is the second section of a serial, 
and takes up the electrical equipment of 
the South London Tramways; the details 
of construction of the cars were given in 
the preceding article. The controllers 
are of the series parallel type, fitted with 
a rheostatic braking device, the power 
positions of the handle being in one di- 
rection from the off position, while the 
braking positions are in the opposite di- 
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rection. There are seven points on the 
power side, four of which operate the 
motors in series and three in parallel. 
There are five points on the rheostatic 
brake, four having resistance in circuit, 
the fifth short-circuiting the motors. 
This controller was designed by the late 
Professor Sidney H. Short. The mag- 
netic blowout consists of an iron core 
running the whole length of the cylinder, 
having, directly opposite the contacts, 
coils of wire. These coils are encased in 
copper shields. In breaking an arc the 
magnetic field draws the are toward the 
metallic shield and continues to draw it 
around the circumference until it is 
broken. The controller handles are in- 
terlocking, preventing the motorman 
from reversing until the power is first 
cut off, and from moving the power 
handle till the. reversing cylinder is in 
action. The design of the motor is il- 
lustrated by a dimension drawing. The 
poles are laminated and slotted for. venti- 
lation. The coils are former wound and 
held in place by the cast-pole shoe. The 
armature is of the ironclad type. Great 
care was used in the construction of the 
commutators, the bars being of sufficient 
depth to allow two inches wear. The 
brushes are of carbon, there being two 
in each brush-holder. The motor pinion 
is of forged steel; the axle gear of cast 
steel. The equipment includes magnetic 
blowout circuit-breakers. On one of 
these lines distribution is made both by 
the electric conduit and cable systems, 
so that provision must be made for re- 
moving the plow when leaving the con- 
duit section. When a car has reached 
the point where electric traction termi- 
nates and cable haulage begins, it will be 


over two slots between the rails, one giv- 
ing access for the plow of the electric 
conductor, the other for the cable grip. 
The position of the diverted conduit slot 
will then coincide with an arrangement 
on the slide frame carrying the electric 
plow. This arrangement consists of a 
cage lifted by special gear, enabling the 
plow to be lifted clear of the conduit. 
This use of cable haulage is only 
temporary and will be replaced by the 
electric system as soon as_ possible.— 
Engineering (London), December 12. 


2 


Laboratory for the Electrical Plant at 
Munich. 


The peculiarities of electric meters, 
particularly the small actuating force and 
the important influence which friction 
has upon their operation, make the reg- 
ular testing of these by electric stations 
very important. For this reason the 
Munich plant secured an equipment for 
this work. This was installed in a tem- 


- excited and has two commutators. 


19 


porary building, and has recently been 
removed to a fine structure especially 
built for this purpose. This equipment 
and the building are here described very 
completely by Herr Upperborn. The 
basement of the building contains the ma- 
chine shop, forge shop, photometric 
rooms, storerooms for material and 
meters and charging room, accumulator 
room and private laboratories. The pho- 
tometric laboratory is“equipped with ap- 
paratus for testing are and incandescent 
lamps, particularly for determining the 
mean spherical intensity by Ulbricht’s 
method. The accumulator plant contains 
six batteries, giving 10 volts and 300 
ampere-hours; two batteries giving 10 
volts and 290 ampere-hours, and 24 
batteries giving 10 volts and 200 ampere- 


hours. These can be coupled together 


in variols groups, giving a maximum 
current.discharge rate of over 10,000 
amperes. The switching apparatus and 


diagrams « for these connections are 
described in detail. The charging 
set consists of a continuous-current 


motor of fifty-five horse-power, at 220 
volts, “driving a low-potential machine 
with an output of 3,000 amperes at 10,- 
000 volts. This machine is separately 
The 
motor also drives an alternating-current 
generator with an output of thirty-two 
kilowatts at 127 volts. Another machine 


will be added which will consist of a 
double three-phase machine, the angle be- 
tween the two armatures being variable. 
For meter testing special switchboards 
have been constructed, upon which the 
meters can be hung easily for testing. For 
regulating the current a number of rheo- 
stats have been constructed. These con- 
sist of constantine wire or strips for 
smaller currents. For the heavy currents 
a rheostat has been constructed of metallic 
tubes, through which water can be passed 
for cooling. These tubes can be grouped 
in series or parallel, as may be required. 
For testing the meters on the consumer’s 
premises, portable rheostats are used. 
These do not allow very exact adjustment 
of the current. The switching apparatus 
for the batteries consists of brass tubes 
containing mercury, to which the sets of 
batteries are connected. A plate fitted 
with brass terminals can be let down on 
this by means of a lever, connecting the 
batteries in series. If raised and re- 
versed, and then replaced, this plate con- 
nects all the battery sets in parallel. In 
testing meters the pressure currents and 
load currents are drawn from separate 
sets of batteries. In addition to this ap- 
paratus the laboratory contains a very 
complete equipment of instruments for 
precise measurement. These are in- 
stalled on the upper floors of the building. 
A high-potential transformer is provided 
for insulation tests.—Electrotechnische 
Zeitschrift (Berlin), November 27. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Direct-Current Turbine Dynamo. 

In the accompanying illustrations are 
shown a number of applications of De 
Laval steam turbines, directly coupled to 
electric generators. These units are self- 
contained, are claimed to be free from 
vibration, and occupy a very small space. 
The economy is good, and the regulation 
within two per cent from no load to full 
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machines may be operated independently, 
the field circuits of one may be broken, 
and the machine entirely thrown off with- 
out in any way affecting the other. 

The field frame is of cast steel, and in 
shape represents two intersecting circles, 
with the same centres as the two speed- 
reducing shafts. The frames are divided 


horizontally to admit of the removal of 


wound machines are separately wound 
and slipped over the poles before bolting 
to the frame, and may easily be removed 
if necessary. , 

The pole-pieces are built up of thin 
sheet-steel laminations, with pole-faces so 
shaped as to give the proper magnetic 
densities in the air-gap to ensure spark- 
less commutation, at the same time form- 
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load. There are few parts to get out of 
order, no valves to set, no stuffing boxes 
to be attended to, no bearings to adjust 
and no cylinder oil to be used. The ma- 
chines are mounted on a one-piece sub- 
base, and all above one and one-half horse- 
power are connected by means of flexible 
couplings, allowing both turbine and gen- 
erator bearings to run in the smoothest 
possible manner. All of the main bear- 
ings are self-oiling, and the high-speed 
turbine bearings are oiled by means of a 
multiple-tank oiler or with a gravity sys- 
tem, using a large-size tank and catching 
the waste oil in the base of the machine. 
All units from 50 to 200 kilowatts, in- 
clusive, consist of two generators mounted 
side by side and geared together by means 
of the turbine pinion and two gears. The 


the upper half in placing or removing the 
armatures, the two halves being accurately 
located by means of dowels and securely 
held by heavv bolts. The upper half is 
provided with an eye-bolt to facilitate 
handling, and the lower half with feet 
which rest upon an extension of the tur- 
bine base. Vertical struts at the centre 
of the frame add to its rigidity. The 
frame is designed to have inwardly pro- 
jecting pole-pieces, and the circular form 
reduces, as much as possible, the length 
of the magnetic circuit. Brackets cast 
solidly with the frame carry the brush- 
holder yoke. 

The field coils are machine-wound and 
are independently insulated and tested 
before mounting on the pole-pieces. The 
shunt and series coils of the compound- 


ing a support for the field coils. Each 
pole-piece is held in place by passing two 
bolts through the field frame, and these 
are of such heavy action as to be capable 
of not only securing the pole, but also of 
drawing it down to the tightest magnetic 
contact with the frame. The pole and 
field coils may be removed horizontally 
from the frame without disturbing the 
armature. Fig. 1 shows the field frame 
of a 200-kilowatt, direct-current ma- 
chine. Fig. 2 shows the field coil and 
pole-piece. 

The armatures are of the ironclad, bar- 
wound, ventilated type. The cores are 
built up of thin annealed sheet-steel lam- 
inations, in the slots of which are carried 
the bar-wound armature coils, which are 
individually insulated and tested before 
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placing. The bars are all of the same 
weight and length, making them inter- 
changeable, and formed of one continu- 
ous bar of copper, doing away with 
soldered joints, except at connections with 
the commutator. Ventilating discs, con- 
taining air-ducts, are placed at frequent 
intervals throughout the armature cores, 
causing a constant circulation of air 
while the armatures are in rotation. Fig. 
3 shows the complete armature of a 200- 
kilowatt generator, and Fig. 4 shows the 
armature spider. 

The commutators are of heavy con- 
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segments and the armature coils. The 
segments are insulated from the shell, 
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sures its wearing evenly with the copper. 
The commutators are of such dimensions 








Fic. 3.—COoMPLETE ARMATURE, 


struction and so arranged as to be 
mounted directly on the armature shaft. 
These are built under heavy pressure, sub- 
jected to a baking process, and so con- 
structed that they can be easily removed 





Fic. 4.—ARMATURE SPIDER. 


if necessary. The segments are of high- 
grade Lake Superior copper, made ac- 
curately to gauge. On the back end of 
each segment an ear projects above the 
brush surface of the commutator for re- 
ceiving the soldered joint between the 
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as to give large contact surface and work- 
ing depth. 

The brush-holders are of an improved 
design and are extremely simple in con- 
struction. These are of brass, of ample 
weight to carry the current without heat- 
ing and to preserve rigidity of form. Car- 
bon brushes are used, and each is secured 
to an independently adjustable holder. 
Adjustment of pressure is made through 
a screw on each holder, and each carbon 
may be raised from the commutator suf- 
ficiently high for inspection of the contact 
surface without disturbing the other 
brushes. Several holders are assembled 
on a brass stud, the number of holders so 
assembled depending upon the capacity 
of the machine, the number of such studs 
equaling the number of poles. Studs of 
like polarity are connected by copper 
rings which are joined electrically to the 





Fie. 5.—BrusH-HOLDER AND YOKE. 


wedge, and from each other by high-grade 
mica of a degree of softness which en- 





terminal boards by means of flexible 
cables. 
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The brush-holder yoke consists of a 
circular cast ring, supported by brackets 
projecting from the frame in such a man- 
ner that a rotary motion may be given 
through the manipulation of a hand- 
wheel. The brush-holder studs are sup- 
ported by current-carrying brackets at- 
tached to the brush-holder yoke through 
heavily insulated joints. While these 
stud-supporting brackets have their an- 
gular position fixed so as to secure equal 
adjustment of all sets of brushes, they 
may at the same time be adjusted ver- 
tically to compensate for wear of the com- 
mutator. The collector rings connecting 
the brush sets of like polarity are circular 
in shape and of approximately the same 
diameter as the brush-holder yoke. 

Two terminal boards are provided, one 
upon each side of the machine. The ter- 
minal blocks are of a size sufficient to 
carry the current continuously without 
heating, and so arranged that all leads, 
such as brush-holders, series field, shunt 
field, switchboard and equalizer for arma- 
ture upon that side, lead to the one board. 

These machines are manufactured by 
the De Laval Steam Turbine Company, 
74 Cortlandt street, New York city. 


The Chicago Telephone Holder. 





This device is very simple in design 
and of few enough parts to avoid com- 
plexity. It is adjustable to any position 
and remains fixed in any position. It 
can be put on either side of any kind of 
a desk, or fastened to a wall or partition. 

The holder, as may be seen from the 
illustration, consists essentially of a 
strong hinge which fastens to any ma- 
terial as desired. This is fashioned into 
an angle strap in which pivots a short 
upright, making, practically, a neat 
double-strap hinge. The telephone pedes- 
tal is securely clamped in an adjustable 
grip which is extended toward or re- 
ceded from its different position by means 
of a double-hinged bow. . All of the 
movements are made under sufficient 











Cuicaco TELEPHONE HOLDER. 


friction tension to hold the telephone in 
any desired position. 

The holders are finished in nickel and 
other styles and are made by the Chi- 
cago Writing Machine oe 119 La 
Salle street, Chicago, Tl. 
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Double Power Electromedical Battery. 


This is a double-cell, large-coil instru- 
ment, especially constructed to furnish, 
when necessary, very powerful currents in 
proportion to that usually required of 
electromedical batteries. At the same 
time the battery current is susceptible to 
very close regulation down to the mildest 
effects desired, 





PosITION oF CELLS, NEw ELECTROMEDICAL 
BATTERY. 


It comprises an extra large size induc- 
tion coil, with indicating scale, operated 
by two cells of standard dry battery, re- 
versing pole changing switch, battery 
switches for reducing or increasing the 
power and the full equipment of conduct- 
ing cord and electrodes. 















DovusLE PowER ELECTROMEDICAL BATTERY. 


As will be seen from the illustrations 
the construction is strong, and the cells 
are adjusted very rigidly. This apparatus 
is made by J. H. Bunnell & Company, 20 
Park Place, New York city. 
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New Desk Telephone Bracket. 
Few business men using the now al- 
most universal desk telephone instru- 


ment have failed to experience the incon- 
venience of having a desk set constantly 
It must either be on the 


in the way. 





New Desk TELEPHONE BRACKET. 


desk itself, in which case it interferes 
with papers, books, etc., or on the slide 
of the desk, in which latter case free ac- 
cess to side drawers is prevented. This 
desk bracket is made to fit on desks as 
shown in the illustration, or, so that it 
may be attached to the under side of the 
projecting desk board. These holders 
will be furnished either in oxidized cop- 
per or in full polished nickel. 

This desk telephone bracket is so ar- 
ranged that it will accept any size desk 
base and hold it firmly, owing to the 
bracket having adjusting screws. After 
the desk set is placed in the holder and 
tightened up, there is a thumb 
screw that takes up all play 
and holds the desk set firmly. 
All three lugs are adjustable. 
The bracket also permits of the 
desk set being swung completely 


around against the side of the 
desk. 

As shown it will be noted that 
the bracket is formed of two 
separate arms, ensuring great 
strength. The hinge base is 
made very wide, ensuring a long 
bearing for the pin. This 
bracket will not work loose, rat- 
tle or shake. It is made of 
malleable iron and is very tough. 

This bracket is guaranteed in every re- 
spect by the maker, the De Veau Tele- 
phone Manufacturing Company, 27 Rose 
street, New York city. It is fitted with 
cord eyelets which absolutely prevent the 
cord from getting twisted or tangled up. 
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Automatic Self-Cleaning Railroad 
Switch. 

There has been for a long time a de- 
mand by both steam and electric rail- 
roads for a simple switch-throwing 
device of an automatic character. A 
recent test was made by the Syracuse 
Rapid Transit Company of an in- 
vention of Mr. P. J. Ramion, of Syra- 
cuse, N. Y., and it is stated that the 
officials in charge were greatly pleased 
with the operation of the apparatus. The 
device throws the switch and signals by a 
simple operation of the motorman while 
the car is in motion, at the same time 
keeping itself clean from all of the natural 
elements that it has to contend with, such 
as snow, ice, dirt and water. 

In the illustration is given an idea of 
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nals and switches being possible from a 
tower by means of his system and ap- 
pliances. This apparatus is manufac- 
tured by the Ramion Automatic Electric 
Self-Cleaning Switch Company, 210 West 
Beard street, Syracuse, N. Y. 


> 
Branch Fuse Blocks. 

Appreciating the demand for enclosed 
fuse branch blocks, a line of single 
branch blocks herewith illustrated, which 
contains features of merit that will ap- 
peal to the constructing engineer and 
other users of such devices, has been per- 
fected. The usual arrangement for 
branch block devices, in which the fuses 
for the branch circuits abut at right 
angles to the outside of the two or three 
parallel main wires, has been departed 



































AvuToMATIC SELF-CLEANING RarRoaD SwitcH. 


the construction. Instead of there being 
a solid casting or bed for the point to 
travel back and forth upon, it appears 
as though constructed of two pieces of 
rail, with cross-bars placed between them 
for support for the travel. In connection 
with this, as is shown in the figure, the 
point is placed lengthwise in a reservoir 
which is placed in the ground on a level 
with the road-bed, and which is connected 
with the sewer, which allows of continu- 
ous drainage, keeping this continually 
flushed and clean. It will also be noticed 
that there is a small compartment out- 
side of the rail, this compartment being 
water-tight and containing electric heat- 
ers which are controlled at will and are 
for the purpose of melting whatever snow 
or ice may accumulate in the switch- 
point and clog or impede its action. A 
signal system connected with the device 
informs the motorman or engineer of the 
action of the point before he reaches it. 
The signal system is controlled entirely 
by the switch-point, which must move 
either to one side or the other to produce 
the proper signal. It may be applied, so 
the inventor claims, to steam as well as to 
electric roads, perfect control of the sig- 


from. This construction requires a 
block of some size, owing to the fact that 
it is necessary to give space for the main 
wires and branch fuses separately. In 
these branch blocks the object has 
been to economize space and at the same 
time produce a branch block in which the 
arrangement of the wires and fuses 
should be absolutely safe, both in the 
operation and manipulation of the device. 
To obtain this result the branch fuses are 
arranged so that each of the terminals 
in which the branch fuses are received 
and to which the branch wires are con- 
nected is separated from the adjoin- 
ing terminals by heavy partition walls, 
high enough above the contacts to pre- 
vent anything being laid across from 
contact to contact and cause short-cir- 
cuiting. This feature is also predomi- 
nant in the main blocks of this type. The 
main wires to which the branch block is 
connected, instead of passing across the 
block at the end of the branch fuses, are 
arranged to traverse it in suitable grooves 
placed in the porcelain block between the 
terminals of the branch fuses. In this 
way a great economy of space is effected, 
while at the same time the block can be 
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easily and readily installed and the 
manipulation of the fuse devices for a 
removal or insertion is entirely safe. 

These are known as the Sachs “Noark” 
branch blocks and are made by the H. W. 
Johns-Manville Company, 100 William 
street, New York city. 





Door Switch. 


Illustrated herewith is a new form of 
door switch, which is being put upon the 
market by the Marshall-Sanders Com- 


WW. IS-/4.CO. 
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pany, of Boston. This switch fits into 
the jamb of a door and is operated by 
opening or closing the door. It is a very 
simple device and is readily inserted in 
the jamb by boring about three-inch holes 
with a bit. 

This switch is made in two styles, one 
style lights the lamp or group of lamps 
controlled when the door is shut; and the 
other style lights the lamp or group of 
lamps when the door is opened, the only 
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difference in the switches being in the 
position of the contacts. 


Many places such as closets, telephone 
booths, cellars, etc., can be very con- 
veniently and automatically lighted 
when desired by this switch with the cer- 
tainty that the light will be turned off 
when no longer desired. 

The Marshall-Sanders Company re- 
ports a brisk demand for these switches 
from the most progressive contractors 
and jobbing houses, although they have 
been upon the market but a short time. 
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Electropneumatic System of Train 
Control for the Brooklyn Ele- 
vated Railway. 


The Brooklyn Elevated Railway Com- 
pany has just given an order to the West- 
inghouse Electric and Manufacturing 
Company for 210 multiple train-control 
equipments which will be used for operat- 
ing electrically propelled trains on its 
lines. A few years ago the management 
of this road decided to discard steam 
locomotives and to operate all trains 
electrically. Before making such a 
wholesale change, however, it was deemed 
prudent to test exhaustively the different 
methods of handling electric trains. If 
the steam locomotive were to be re- 
placed by simple electric locomotives, 
many of the advantages of electric trac- 
tion would be sacrificed. In order to re- 
duce the dead-weight hauled and to obtain 
a higher tractive effort when starting, it 
is better to place the driving motors on 
the trucks of several of the passenger 
cars of a train and thus take advantage 
of the weight of the cars than to put the 
motors on a locomotive, which must be 
artificially loaded down to give it the 
necessiry adhésion. Other reasons for 
choosing a system employing a number 
of motor cars per train rather than a 
single locomotive were that, since the 
service is fluctuating, during a part of 
the day the large motors of the locomo- 
tive would be operated at a light load 
and consequently low efficiency. More- 
over the trains could not be broken up 
into single units, as is possible when a 
number of the cars carry their own motor 
equipments. 

The Brooklyn Elevated Company, 
therefore, equipped a number of model 
trains with different systems for testing 
purposes. These trains were placed on 
the Brooklyn road a few years ago and 
have since operated in the regular daily 
traffic. Careful records were kept of the 
number of miles run by each train, the 
number of accidents met with, the cost 
and time required for repairs, the com- 
parative convenience in operation, and 
all other matters that might influence 
the decision. The result of this investi- 
gation has been the placing of the order 
mentioned above. All steam locomotives 
now in use will be in a short time re- 
placed and trains will be operated by the 
Westinghouse system. In addition to 
the order for 210 cars, the company has 
already purchased about 150 equipments 
which have been in satisfactory opera- 
tion for nearly a year. 

The Westinghouse multiple train con- 
trol system has been developed by Mr. 
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teorge Westinghouse and, on account of 
his long experience in railroad and elec- 
trical matters, is eminently adapted for 
the operation of trains under every-day 
railway conditions. ‘The Westinghouse 
system involves the use of compressed 
air for moving the current-controlling 
apparatus, electromagnetic valves govern- 
ing the admission of air to the control- 
ling cylinders and low-voltage electric 
circuits running from car to car for con- 
trolling the action of the magnet valves. 
The connections for the low-voltage cir- 
cuits are the only ones which have to be 
established between the cars of the 
train, no air connections being required 
outside of the ordinary brake hose. A 
complete equipment for each motor car 
consists of two or four electric motors, 
a controller very similar to the con- 
trollers used on ordinary street cars, and 
one or two motormen’s controlling 
switches, from any one of which all the 
car controllers on the train may be 
operated. The car controller, as stated, 
is similar in design to the ordinary form 
of hand controller which has been suc- 
cessfully used on electric street cars for 
many years. A multiple control switch 
is placed at one or both ends of each mo- 
tor car and by means of the one at the 
front of the leading car the motorman 
controls the action of the controllers on 
all of the motor cars in the train. Some 
of the advantages of this system may be 
stated as follows: 

It employs compressed air for operat- 
ing the control apparatus and thereby 
uses a powerful and reliable agency. It 
uses the standard type of controller and 
standard types of valves and magnets, 
the latter having been used for years in 
the operation of the Westinghouse elec- 
tro-pneumatic system of switches of sig- 
nals upon the largest railways in the 
world. ‘The control circuit is isolated 
from the main power circuit. The con- 
trol circuit is, therefore, not affected by 
a momentary interruption of current due 
to ice and sleet on the rails, or other 
causes. With the low-voltage current, 
grounds and short-circuits at the con- 
nectors between the cars during stormy 
weather or fires resulting from high-volt- 
age circuits through the train are en- 
tirely eliminated. The current for the 
motors is simply collected from the third 
rail, led through the local car control- 
ling apparatus to the motors, and then 
back to the service rails, and does not 
pass from car to car. The controlling 
apparatus is so located that the motor- 
man may have convenient access to all 
parts from the platform. 

The motor circuits on any car are auto- 
matically opened in case of excess current 
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and they can all be simultaneously closed 
at the will of the motorman. All con- 
trollers are automatically turned off by 
the application of the automatic air 
brakes, which is an important point since 
in case of a train breaking in two, the 
brakes are automatically applied and at 
the same time the power is shut off. In 
the Westinghouse system there are a 
number of ways to shut off the power 
from the cars, greatly reducing the possi- 
bility of accident. Both controllers and 
circuit-breakers are opened by a break- 
ing in two of the train, this action being 
independent of and in addition to the 
effects obtained by the application of the 
air brake. The controllers may be operated 
by hand, thus permitting the train to 
run to a terminal station in case of any 
derangement of the controlling ap- 
paratus. The operation of both brakes 
and controllers is effected by a single 
air-hose connection between the cars, the 
air compressor which furnishes air for 
the brakes also furnishing air used to 
operate the controllers. 

The Brooklyn elevated will equip all 
its new cars with four motors each. The 
150 cars now in use equipped with the 
Westinghouse system have each two mo- 
tors. The trains on the 10ad are made 
up of five or six cars, two or three of 
which are usually motor cars. When 
these trains reach the suburbs they are 
broken up into smaller units of one or 
two cars, each of course containing a 
motor car, and the smaller trains branch 
off on different divisions. By the use of 
this system it is possible to operate cars 
individually as on ordinary trolley roads, 
or to make them up into trains of any 
length. Also any proportion of motor 
cars may be used, making it possible to 
obtain any desired amount of power for 
starting the trains quickly, which is neces- 
sary in any service involving many stops. 

The significance of the investigation 
which has been carried on by the Brook- 
lyn elevated will be appreciated when it 
is remembered that the Rapid Transit 
Subway in New York will be operated 
by electricity and, since its trains must 
be operated at high speed, some system 
of multiple train control will have to be 
adopted. There is, also, the Pennsyl- 
vania tunnel system under New York, 
which the ordinance recently passed by 
the board of aldermen requires must be 
operated by electricity or some other 
agency not involving the burning of fuel 
in the tunnel. 

In the great transportation problems 
which are being solved in New York city, 
the Westinghouse company has borne a 
prominent part. It has furnished the 
power equipment of the Brooklyn ele- 
vated, also the power equipment of the 
Manhattan elevated, including eight of 
the largest generators ever built. It has 
contracted to furnish the power equip- 
ment of the Rapid Transit Subway, the 
power-house of which will contain six 
units similar to those furnished to the 
Manhattan people, while the Brooklyn 
elevated contract indicates a satisfactory 
solution of the train-control situation. 











DOMESTIC AND EXPORT. 


CHICAGO TRACTION PLAN—It is announced that New York 
and Chicago capitalists have joined forces to launch in Chicago an 
underground railroad combined with a new elevated railroad. The 
estimated cost is about $51,000,000. A petition for a franchise is 
said to be in the hands of two Chicago aldermen. 


RAILWAY MATERIAL FOR SPAIN—Mr. R. M. Bartelman, 
consul at Valencia, Spain, forwards the following information: 
The Compafiia de Ferrocarriles d Alicante a la Marina has com- 
menced work on a narrow-gauge road to connect Alicante with 
Villa Joyosa, nineteen miles, to be prolonged ultimately along the 
coast to Denia. The company is exclusively Spanish, but rails 
and wiring stock will be purchased in the cheapest market. Ameri- 
can manufacturers who have offers to make, or who desire par- 
ticulars of the exact requirements of the road, address the com- 
pany direct, 19 Calle Serrano, Madrid. 


QUEENS LIGHTING COMPANY TAKES LARGE MORT- 
GAGE—The Queens Borough Gas and Electric Light Company, of 
Rockaway, has filed in the office of the county clerk of Queens 
County a mortgage and deed of trust for $2,000,000 to the Guar- 
antee Trust Company, to secure an issue of 2,000 bonds, at 
$1,000 each. The proceeds of $400,000 bonds have been used to raise 
a mortgage of $250,000 on the property of the Queens Borough 
Electric Light and Power Company and another of $150,000 on the 
property of the Hempstead Gas and Electric Light Company, which 
was absorbed by the Queens Borough Company in May. Another 
$400,000 is to be used in acquiring other property, and the re- 
mainder of the bonds will be disposed of from time to time, as 
may be needed, for the projects the company has now in view. 


ELECTRIC POWER SCHEME FOR NEW YORK STATE—The 
Albany Electric Illuminating Company and the United Traction Com- 
pany, it is said, have entered into contracts with the Hudson River 
Water Power Company for all the power that the latter company 
is capable of developing in its several plants on the upper Hudson 
River, except that power heretofore sold to the General Electric 
Company for transmission to Schenectady. This means that the 
Albany and Troy companies will be able, in the near future, to fur- 
nish a large amount of additional power to local manufacturers. 
The Hudson River Water Power Company has under construction 
and in use several dams along the upper Hudson River, the largest 
being at Spiers Falls. Its daily output will be 60,000 horse-power. 
Its capital was recently increased $3,000,000, making the total 
$5,000,000. 


SUBURBAN TRACTION FOR NEBRASKA—The Seligman 
banking house, of New York, which recently purchased control of 
the Omaha street-car lines, has announced the construction of 200 
miles of suburban electric lines in eastern Nebraska and western 
Iowa. Incorporation papers have been filed in Omaha, under the 
name of the Omaha & Council Bluffs Street Railway Company, with 
a capital of $15,000,000. The company also announces a ninety- 
nine-year lease of the Council Bluffs & Omaha Bridge and Motor 
Company, operating the Council Bluffs street railway lines and a 
bridge over the Missouri River between Omaha and Council Bluffs. 
The suburban lines will be in six directions from Omaha in 
Nebraska, and in one direction in Iowa, but others are to be con- 
structed in the latter state after those planned are completed. 
The company will also erect a $750,000 power plant in Omaha. 


GERMAN ELECTRICAL COMBINE—The Allgemeine Elec- 
tricitats Gesellschaft, with $22,125,000 capital and bonds, and the 
Union Electricitats Gesellschaft, having $85,000,000 capital, have 
reached an agreement amounting to a practical consolidation, the 
officers of each company being elected members of the board of 
directors of the other, so that the management is identical al- 
though the companies nominally remain separate. This step is the 
result of the untoward conditions which have been existing for 
some time in German electrical interests. It is believed that the 
Allgemeine company for some time tried to get control of the 
Shuckert corporation, which was involved in more or less trouble 


in the early spring; but, failing in this, secretly carried out the 


above project with the Union company. This practically places 
electrical manufacturing interests in Germany in the hands of two 
great corporations. 

MANUFACTURES NOW FORM ONE-THIRD OF THE EX- 
PORTS FROM THE UNITED STATES—The figures of the Bureau 
of Statistics for the ten months of the year for which data are now 
complete show that manufactures formed during that period 32.61 
per ccnt of the total exports of the country, while the highest per- 
centage in any preceding fiscal year was that of 1900, in which 
the exports of manufactures formed 31.65 per cent of the total 
exports. In no other fiscal year have manufactures formed as 
much as thirty per cent of the total exports. The figures of the 
ten months now available indicate that the total exports of manu- 
factures during the calendar year 1902 will reach about $415,- 
000,000, or more than in any preceding fiscal year, save in the 
exceptional year 1900, when the total was $433,000,000. The 
Bureau of Statistics has prepared a statement which for the first 
time shows the exports of manufactures in each year from 1790 
down to date. During the first half of the century, the share 
which manufactures formed of the total exports was small, rang- 
ing from 7.8 per cent in 1800 to 11.8 per cent in 1825; 13 per cent 
in 1850, and 12.7 per cent in 1860. Since that date there has been 
,a@ marked upward tendency in the percentage which manufactures 
form of the total exports. In 1863 they formed 16.1 per cent of the 
total exports; in 1864, 17.8 per cent; in 1871, 17.3 per cent. From 
1871 to 1891 the percentage which manufactures formed of the 
total exports did not materially change. In 1891 they formed 19.3 
per cent of the total exports; in 1894, 21.1 per cent; in 1895, 23.1 
per cent; in 1896, 26.8 per cent; in 1899, 28.2 per cent; in 1900, 
31.6 per cent, and in the ten months of the calendar year 1902 have 
formed 32.61 per cent of the total exports. The total value of the 
manufactures exported in 1800 was only $2,500,000, and never 
reached as much as $10,000,000 prior to 1840. From that time it 
has rapidly moved forward, being $17,000,000 in 1850, $25,000,000 
in 1854, $40,000,000 in 1860, $68,000,000 in 1870, and in 1877 for 
the first time crossed the $100,000,000 line. It was not until 1896 
that the total exportation of manufactures reached $200,000,000 
per annum, but in 1899 it exceeded $300,000,000, in 1900 exceeded 
$400,000,000, and has so continued above $400,000,000 since that 
date. One feature of the exportation of manufactures which is 
especially interesting and important to the large proportion of 
manufactures which find a market in the chief manufacturing 
countries of the world, a statement prepared by the Bureau of 
Statistics shows that more than one-half of the manufactures ex- 
ported from the United States now go to Europe, the great manu- 
facturing section of the world, and that about one-fourth of the 
total exports of manufactures go to North America, the other fourth 
being equally distributed between South America, Asia, Oceania 
and Africa. Five great articles form the bulk of the exportations 
of manufactures from the United States to Europe—copper, min- 
eral oil, iron and steel manufactures, leather and agricultural im- 
plements. The annual exportation of copper, mineral oil and iron 
and steel manufactures each exceeds $40,000,000, while that of 
leather exceeds $20,000,000, and agricultural implements over $100,- 
000,000. 

ELECTRIC RAILWAYS. 

NEWCASTLE, PA.—Work has been begun on the double track- 
ing of the Pennsylvania & Mahoning Valley Electric Railway from 
Newcastle to Youngstown. The work will cost $50,000. 

BOONE, IOWA—L. W. Reynolds has authorized a statement 
that he and eastern capital will build an electric line from this 
city to Webster City, the work to commence in the early spring. 

ELKTON, MD.—The Elkton, Newark & Eastern Shore Rail- 
road Company has asked for a franchise to use two of the principal 
streets of this city. The matter has been held open for a special 
meeting of the council. 

WABASH, IND.—The town council of Roann has granted a 
franchise to the Wabash & Rochester Railroad Company for its 
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trolley line through that town. The use of all the principal streets 
of the town is conveyed in the grant. 


BATAVIA, N. Y.—The board of trustees has granted a ninety- 
year franchise to the Union Traction Company, which proposes to 
build and operate an electric line from Olcott to Batavia. The 
franchise provides for beginning the construction of the road 
within a year, and the operation of the road in two years. 


BINGHAMTON, N. Y.—At a recent meeting of the stockholders 
of the Elmira & Waverly Electric Railroad Company, it was an- 
nounced that the right of way for the road has been secured all 
the way from Elmira to Waverly, and that the construction of the 
road would begin in the spring. 


ALLEGHENY, PA.—The Pittsburg Railways Company has 
about completed arrangements and plans for extending its line to 
Perrysville, a distance of four and one-half miles, and if present 
plans are carried out there will be direct trolley communication 
between Pittsburg and Perrysville by April 1. 


TOLEDO, OHIO—The Detroit, Monroe & Toledo Short Line 
has been incorporated to build a line from Detroit to Toledo, and 
the company hopes to have cars running by spring. The company 
is to take over the road which has been running from Toledo to 
Monroe for more than a year, and extend it to Detroit. 


CINCINNATI, OHIO—Word has been received here that plans 
are under way for a merger in January of the C. D. & T. Traction 
Company and the Western Ohio Traction Company. The latter line 
extends from Lima to St. Mary’s and Celina, and will be an im- 
portant link in the system planned to connect Cincinnati and the 
lakes by trolley. ; , 


MARSHALLTOWN, IOWA—It is stated that local capitalists 
are considering a plan to build an electric line from this city to 
Grundy Centre, tapping Ferguson and Conrad. The line would cost 
in the neighborhood of $300,000, and would give Marshalltown di- 
rect connection with the Chicago, Milwaukee & St. Paul and the 
Rock Island roads. 


RIPON, WIS.—At a special meeting of the common council an 
ordinance was passed granting the Madison & Northwestern Rail- 
road Company a franchise to construct, maintain and operate an 
electric railway line in this city. There is now a prospect of the 
road being built from Brandon to Fairwater, and from the latter 
place to this city. 


HAZLETON, PA.—If the right of way is secured, work on the 
proposed line of the Hazleton, Weatherly & Mauch Chunk Traction 
Company will begin next spring. At Mauch Chunk the line will 
connect from the line from Lehighton, and within two years, if 
present plans are carried out, it will be possible to go by trolley 
from Philadelphia to Hazleton and Wilkesbarre. 


NEWCASTLE, DEL.—The Newcastle & Delaware City trol- 
ley line is to add two branches to the southern extremity of the 
road during the coming spring. One is to be a road to Elkton and 
Newark westward, and the other southward to Middletown, via 
Odessa. The new roads will have a power-house and barn located 
at Delaware City. The lines of the extensions have been surveyed 
and the rights of way secured. 


ITHACA, N. Y.—One of the prime movers for a trolley line be- 
tween Auburn and Ithaca states that the road will be built in the 
very near future. Surveying for the line has been completed, and 
work will be commenced as soon as possible, probably in January. 
By June it is expected that part of the line will be completed, and 
that cars will be making regular trips. The new road, it is stated, 
will cost about $800,000. The road will be about forty miles long, 
and will pass through Ludlowville, Lake Ridge and smaller vil- 
lages along its line. 


OBITUARY NOTICE. 


COLONEL JOHN J. DICKEY, superintendent of the central 
division of the Western Union Telegraph Company, and one of the 
oldest and best known Officials in the service of that company, died 
at his home in Omaha, Neb., December 29, of pneumonia. He had 
been ill but a few days. Two sons and a daughter survive him. 
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PERSONAL MENTION. 


MR. CHARLES E. BROWN, of the Central Electric Company, 
and.Mr. W. W. Low, of the Electric Appliance Company, were 
among the Chicago visitors to the metropolis last week. 


MR. HARMON A. HARRIS, of the Automatic Electric Com- 
pany, of Chicago, is visiting in New York, a guest of the Waldorf- 
Astoria. The automatic system of this company is attracting a 
great deal of attention in telephone circles. 


MR. E. J. LAVENS, formerly connected with the General In- 
candescent Arc Light Company, has assumed entire charge of the 
panel board, switchboard and switch department of the Bossert 
Electric Construction Company, Utica, N. Y. 


MR. C. O. FITCH, electrician for the Cudahy Packing Com- 
pany, of Omaha, Neb., has resigned to accept the appointment as 
superintendent of power and wires for the Hudson Valley Railway 
Company, with headquarters at Glens Falls, N. Y. 


MR. H. F. SANVILLE, Philadelphia, Pa., has been appointed 
eastern sales agent for the apparatus of the Johnson Wrecking Frog 
Company. The Johnson wrecking frog is a device for replacing 
derailed cars or engines and is practical and easily applied. 


MR. FRANK G. HEDLEY, who has been general superintend- 
ent of tue Lake Street and Northwestern Elevated Railroad Com- 
panies, Chicago, has resigned to become general superintendent of 
the underground system of the Interborough Rapid Transit Com- 
pany, of New York. 


PROFESSOR W. E. GOLDSBOROUGH, who is chief of the 
bureau of electricity for the St. Louis World’s Fair, continuesshis 
work at Purdue University, inasmuch as he devotes one day a week 
to University duties which allows a general supervision of the 
electrical engineering courses. 


MR. JOHN H. REID, the Philadelphia manager of the American 
Electric Telephone Company, was a New York visitor during the 
past week. In an interview Mr. Reid predicted that the early 
spring would develop a greater amount of new telephone construc- 
tion work than has ever been accomplished in preceding years in 
the independent telephone industry. 


MR. BERNHARD A. BEHREND has been made chief engineer 
of the Bullock Electric Manufacturing Company, of Cincinnati, 
Ohio. The compliment thus bestowed upon Mr. Behrend is one to 
which he is justly entitled, as the character and volume of the - 
engineering work he has done during the two years he has been 
with the Bullock company justify the belief that he is destined 
to rank with the ablest of engineers. Mr. Behrend was born in 
Pomerania, Germany, May 9, 1875, and received his elementary 
education from a tutor at Varzin. The father of Mr. Behrend was 
aman of rare engineering ability, a quality that we find reflected 
and augmented in the genius of his son. In spite of the strong 
bent of mind toward pure science, which was shown at the Berlin 
Polytechnical Institute and University, he finally decided to fol- 
low the more practical side and studied engineering under such 
eminent professors as Helmholtz, Kundt, Slaby, Riedler, and a short 
time under Kapp. Entering the employ of the Oerlikon Company 
at Zurich, Switzerland, he soon became assistant chief electrician. 
He has contributed liberally to the scientific and engineering press 
of the world and was the first to give a simple proof and to explain 
the application of the circle diagram now so generally used for 
the calculation and testing of induction motors. The question of 
a simple determination of the drop in alternators working on an 
inductive load received an extensive investigation at his hands, 
the results having been published in the leading German, French 
and English publications. Mr. Behrend left the employ of the 
Oerlikon Company in 1899, coming to the United States to live 
with his parents and to recuperate his health, which had been 
undermined by overwork. In 1900 he was engaged by the Bullock 
Electric Manufacturing Company as chief engineer of its alternat- 
ing-current department, where in two years’ time he has produced 
a line of machines ranging in size from che half horse-power in- 
duction motor to the ponderous 5,000-horse-power generator, his 
work having been uniformly successful. 

















January 3, 1903 


ELECTRICAL SECURITIES. 


Security values were very much improved, and speculative con- 
ditions given a decidedly better tone during the past week. This 
is significant in the face of the prophesied conditions of high 
money for the early part of the new year. The progress of the 
Venezuelan affair has been so favorable as to entirely dispel any 
uneasiness which may have existed in the early days of the crisis. 
Time money has held steady with comparatively easy rates, 6 per 
cent prevailing throughout the week. 

The rumors which have been extant in the financial district for 
the past week concerning tne probability that there would be no 
currency legislation during the present session of Congress, have 
been looked upon with more or less disfavor. 

The new year disbursements are expected to assume record 
breaking proportions, and will probably have the effect of main- 
taining an elevated tone to the money market. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 27. 


New York: Closing. 
brookiyn Rapid Transit................ 68% 
CRMIGIIMIOIOD (GARE coos 5.0 505 cd cccaceewwee's 212% 
GOON MCCUE Gs 566 on cid cccotectns decease 177% 
Kings County Electric. ........ccccccscees SL 
Manhattan Wievated. ..........0c00s ccsccses 1464 
Metropolitan Street Railway.............. 189% 
New York & New Jersey Telephone........ 162 
Westinghouse Manufacturing Company... 19414 


All of the local electrical securities made significant advances 
early in the week, holding firm under considerable activity. 

The talk of the consolidation of the Electric Storage Battery 
Company and the Stanley Electric Manufacturing Company with 
the General Electric Company, has again been revived. There is 
evidently some ground for the belief that the capitalists at the 
head of these companies are disposed to “get together.” It is 
generally believed that if an agreement is reached, the several 
companies will still continue as separate manufacturing organi- 
zations. 


Boston : Closing. 
American Telephone and Telegraph..... 163% 
Edison Electric Illuminating............. 265 
Massachusetts Electric preferred.......... 938% 
New England Telephone................. 138 


Western Telephone & Telegraph preferred. 99 


The directors of the Cumberland Telephone and Telegraph 
Company, a licensee of the American Telephone Company, have 
voted to offer to the stockholders 23,390% shares at.par. Stock- 
holders of record January 10 will be entitled to the new stock in 
the proportion of one new share for every four shares then held. 


Philadelphia: 

Owing to the exercises in connection with the opening of the 
Philadelphia Stock Exchange Building at Third and Dock streets, 
there has been no trading in the local market. 

The new Stock Exchange was dedicated on Saturday, December 
27, the ceremonies being opened by a short address by Mr. George 
Stevenson, chairman of the committee on arrangements, who in- 
troduced Clarence Taylor, chairman of the building committee. 
The opening was attended by a number of prominent financiers 
and public men. Business was formally started in the new 
structure on Monday, December 29. 

The directors of the Electric Storage Battery Company have 
declared their regular quarterly dividend of 14%, per cent on the 
preferred stock and 114 per cent on the common stock. This was 
payable January 2. 

The directors of the United Gas Improvement Company have 

declared a quarterly dividend of 2 per cent, payable January 15, 
1903. 


Chicago: Closing. 
Chicago Edison Light..........cccsoccces 173 
Citomans TAlen One 5 sico0.scanke cease secces 156 
Metropolitan Elevated preferred.......... 84% 
National Carbon common................. 26 
National Carbon preferred................ 97 
Union Traction common................. 14% 


Union Traction preferred................ 46 
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TELEPHONE AND TELEGRAPH. 
SIDNEY, N. Y.—A new telephone company has been organized 
in Bainbridge to connect Sidney with that place. 


RICHMOND, VA.—The Bell Telephone Company announces 
that it has purchased the Richmond Telephone Company. The 
purchased company recently put in an expensive equipment. 


SCHENECTADY, N. Y.—A portion of the system of the Home 
Telephone Company is already in operation, and is giving great 
satisfaction. The rest of the equipment will be installed as soon 
as possible. * 


NEW YORK, N. Y.—The New York Telephone Company has in- 
creased its capital from $30,000,000 to $50,000,000. The rapid in- 
crease in the use of telephones in New York is announced as the 
reason for the increase of capital. 


CHESTER, PA.—The United Telegraph and Telephone Com- 
pany has disposed of its system to the Keystone State Telephone 
Company. The latter company is now being equipped for serv- 
ice in the large cities of the state in which the United system ex- 
tends. 


GREENVILLE, ME.—The Chamberlain Telephone and Tele- 
graph Company has been organized at Greenville for the pur- 
pose of maintaining a telegraph service in Maine, with a capital 
stock of $10,000. The officers are: President, Lindley H. Folsom, 
of Greenville; treasurer, Henry M. Shaw, of Greenville. 


HELENA, MONT.—The Bitter Root Telephone Company has 
been organized at Hamilton with Senator H. L. Myers, Matt 
Blindauer and Fred Lillick as incorporators, and a petition has 
been filed with the board of county commissioners asking for a 
fifty-year franchise. The route of the proposed line is south 
through Grantsdale, Como and Darby, thence to the state line be- 
tween Montana and Idaho to a point in Lemhi County in the latter 
state. Work will begin in the spring. 


ELECTRIC LIGHTING. 


DES MOINES, I0OWA—The Clarksville Electric Lighting Com- 
pany has been granted a franchise for an electric lighting and 
heating plant. 


SMYRNA, DEL.—An electric light company has been formed 
at Aberdeen, and has obtained a contract for lighting the streets 
oc the town for the next five years. 


BROOKLYN, N. Y.—The Queens Borough Light and Power 
Company, which has extensive lighting franchises, has absorbed 
the stock of the Hempstead Gas and Electric Company, and takes 
possession of that company’s plant at Rockaway Beach. 


KNOXVILLE, TENN.—The Chattanooga Light and Power Com- 
pany announces that it has begun the foundation for an immense 
addition to its power plant. The new addition and machinery 
that have been purchased involve an expenditure of ever $200,000. 


SIOUX CITY, I0WA—Articles of incorporation for the Home 
Electric Company, of Correctionville, were filed with the county 
recorder recently. The capital stock is $10,000, and the incor- 
porators are: M. H. Harter, N. S. Harper, E. H. Baldwin and E. C. 
Bailey. 


DULUTH, MINN.—The Mesaba Light and Power Company has 
been incorporated here with a capital stock of $25,000, the object 
of the company being to furnish light and power for Virginia. The 
incorporators are: John Costin, Jr., and John D. Lamont, of Vir- 
ginia, and Daniel D. Crowley, of Duluth. 


BUFFALO, N. Y.—At the annual meeting of the stockholders 
of the Depew & Lancaster Light, Power and Conduit Company, 
held recently in Buffalo, the following were elected as officers of 
the company for the ensuing year: President, Ernest Feyler; vice- 
president, George A. Davis; treasurer, J. O. Garretsee; secretary, 
Philip A. Laing. 


ELKTON, MD.—It is reported that the first power-house for the 
Susquehanna electric plant financed by prominent Baltimore capi- 
talists will be located between Muddy Creek and Peach Bottom on 
the west side of the river. Surveyors are now busy at work, and 
it is thought that the old canal at this point may be put in repair 


‘to aid in the work of carrying machinery to the power-house. 
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THE CHICAGO & ALTON RAILWAY presented its patrons 
over “The Only Way” with a souvenir menu card for Christmas, 
1902, adorned with a characteristic railroad winter scene. 


THE ELECTRIC SECURITIES COMPANY has been organized 
in Cincinnati, Ohio, with offices in the Pike Building, to finance 
and equip operating electric light plants, waterworks and street 
railways. 


THE BRADY BRASS COMPANY, Jersey City, N. J., manu- 
facturer of the well-known cypress metal, is favoring a number 
of its friends with a souvenir pocket-book, well made and stamped 
in gold with tne recipient’s name. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., has 
just placed on the market a new push-button switch which is 
meeting with high favor fiom architects and engineers. A good 
stock of these will be carried in all branch offices and samples will 
be furnished upon request. 


THE AMERICAN TOOL WORKS COMPANY, Cincinnati, Ohio, 
has just published a catalogue describing its new American lathe. 
A fine half-tone engraving shows off this machine to advantage, and 
the data are detailed and comprehensive. This catalogue may be 
had on request from the company. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., makes an automatic illumination cylinder for elec- 
tric signs, illuminations and decorations. This device enables 
moving effects to be procured in stationary lighting and can be 
used for changing color effects automatically. 


BELLMAN & SANFORD, Incorporated, engineers and con- 
tractors, 14 Church street, New York city, has been formed to 
do a general engineering contracting business. The officers are: 
J. J. Bellman, president; Henry Sanford, 2d, secretary and 
treasurer; H. S. Van Duzer and Arthur Livermore. 


THE MECHANICAL BOILER CLEANER COMPANY, 413 West- 
ern Union Building, Chicago, is in receipt of a letter of recom- 
mendation from the Commonwealth Hygenic Ice Company, of Bos- 
ton, Mass. This is to the effect that the boiler cleaner made by 
this company has been giving very creditable service. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, IIl., an- 
nounces that its telephone department has been improving its 
celebrated Noxem receiver until it can be claimed to be a perfect 
receiver. No telephone specialty which the company has yet placed 
on the market has met with the success which has been achieved 
by the Noxem receiver. 


THE ELBLIGHT COMPANY OF AMERICA will hold an 
annual stockholders meeting for the election of directors for the 
ensuing year, and the transaction of such other business as may 
properly come before the meeting, at the office of the company, 
No. 114 West Thirty-second street, New York city, on January 13, 
"1908. Kenneth Cameron is the secretary of the company. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, is continuing its valuable series of “Great Men 
of Science and Engineering” in calendar form. The list made up 
for 1903 is equally worthy of preservation as that for 1902, and 
those patrons of the Bullock company who are not fortunate 
enough to secure these calendar cards, will do well to apprise the 
company of that fact. 


THE WESTERN ELECTRIC COMPANY, Chicago, St. Louis, 
Philadelphia and New York, has just issued a handsome pamphlet 
descriptive and illustrative of its power motors and typical appli- 
cations. The book is well printed in two colors on heavy wood- 
cut paper, and the half-tone reproductions are carefully executed. 
The whole work very well shows the universal adaptability of the 
Western Electric Company’s motors. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., is supplying the York Manufacturing 
Company, of York, Pa., with a number of direct-current 220-volt 
motors. The Union Abattoir Company, of Baltimore, Ohio, has 
also purchased from the Westinghouse company a 200-kilowatt, 
7,200 alternations, two-phase, engine-type generator, with exciter, 
and two 40-horse-power, type “C” motors. 
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H. W. McCANDLESS & COMPANY, New York city, manu- 
facturer of miniature incandescent lamps, is meeting with a 
seasonable demand for this material. There is a greater variety 
of users being found for these miniature lamps as the art of decora- 
tion advances. A new catalogue describes and illustrates a wide 
range of sizes for series connection on common lighting circuits, 
and also a line of lamps for multiple connection on battery cir- 
cuits. 


THE AUTOMATIC BLECTRIC COMPANY, Chicago, Ill. an- 
nounces the removal of its factory to the southwest corner of 
Morgan and Van Buren streets. The new home of the company is 
a substantial six-story building, with a floor space of 100,000 square 
feet, equipped throughout with the most modern machinery and 
appurtenances, both for the production of material and the com- 
fort of the operatives employed. An automatic telephone exchange 
in operation will be an exhibition feature, and an invitation is 
extended to telephone men visiting Chicago to call and investigate. 


THE MANSFIELD TECHNICAL SOCIETY, Mansfield, Ohio, 
has been organized among the officers and employés of the Ohio 
Brass Company, of that city. The object of the society is the pro- 
motion of technical knowledge among its members. The regular 
meetings of the society are held on every third Tuesday, at which 
time papers pertaining to various branches of technical work are 
read and discussed. A reading and reference library has been es- 
tablished in connection with the society, and a number of technical 
papers, trade journals, etc., are kept on file for the use of the mem- 
bers. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., has secured an order from the New York Edison 
Company, through its New York office, for four 2,000-kilowatt 
rotary converters, the transformer equipment to accompany this 
consisting of twelve 800-kilowatt static ransformers of the air- 
blast type, and four autoregulators. In addition the contract 
calls for ten 1,000-kilowatt rotary converters and thirty 400-kilo- 
watt static transformers of the air-blast type, and ten auto-regu- 
lators. The above apparatus is to be placed in various substations 
of the Edison system. The Stanley company is also to furnish 
three 3,500-kilowatt, Zo-cycle, three-phase, alternating-current 
generators, direct-coupled to engine working at seventy-five revo- 
lutions per minute. 


MR. G. M. GEST, the conduit contractor, has just been awarded 
an additional contract for the placing underground of the over- 
head system of the Brooklyn Heights Railroad Company as 
recommended in the recent report of Mr. Robert G. Monroe, com- 
missioner of water supply, gas and electricity. This work will 
amount to several hundred thousand feet and the cost will be in 
the neighborhood of $40,000. This will practically complete the 
removal of the overhead lines of that company within the per- 
scribed area recommended for the year 1908. This work will in- 
volve some very heavy construction and several new features will 
be introduced into it. A part of the system in and around the 
station will be carried above ground on a filled crib foundation. 
This peculiar type of construction is made necessary by the con- 
struction of the cable vaults in the new power station at Third 
avenue and First street, and will be something of a novelty in its 
arrangement. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., has recently 
closed a contract with the Southern Electrical Construction Com- 
pany, of Huntington, Ind., for a 3,400-line full lamp signal central 
energy switchboard, with a present equipment of 700 lines, for 
Bowling Green, Ky. The contract includes 700 telephones, a toll 
board, chief operator’s desk and complete power equipment. The 
company has also secured a contract with the Cherokee Telephone 
Company, of Tahlequah, I. Ter., for a 200-line capacity drop switch- 
board, and with the New Castle Telephone Company, of New Castle, 
Ind., for a 1,000-line capacity, visual-signal, central energy switch- 
board, consisting of four sections; also a two-position toll board, 
equipped with forty lines. The Stromberg-Carlson company is 
presenting some of its friends with a handsome paperweight in 
the form of a beautifully nickeled and long-distance receiver 
mounted on a highly varnished enameled receiver, mounted on a 
highly burnished gun-metal base. 




















